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if GENERAL CHARACTERISTICS 


1.1. ~ INTRODUCTION 


Direct current power supply to the GE 130 System is generated by the following 
separate Power Supply units, wich are in turn commanded through a controller , 
praticcaly composed by the ALI 040 command panel. 


1) - ALI.150 : termed "switching", supplies the following stabilized voltages : 
+5.2V with max current of 21 A (23 A ~ Mod. B = ALI 150/B set for 64K mem.ext) 
+12V with max current of 7 A (8 A = Mod. B = ALI 150/B set for 64K mem.ext) 
—20 A with max current of 1.5 A. 


2) - ALI 031 — ALI 032 termed "SCR", supplies the following stabilized voltages: 
+20 V with max current of 65 A. 


By applying the extension, fitted in wing E, the max current limit is raised to 
130 A. 
This subsystem is explained in chapter 6. 


1.2. — CHARACTERISTICS 


INPUT 

{ Model A = 220 V, 50 Hz 
There phase supply - | Model L = 208 V, 60 Hz 
Tolerance on voltage + 10% 
Yolerance on frequency + 5% 


OUTPUT 


Direct current 


| 


Max current 


Max voltage variations * + 2h 
Max ripple . 50 mV 
Output resistance 10 ma 
Set up time 2 msec 
Average efficienoy 10% 
‘Mean Gos ¥ ; 0.8 
(%) = The mentioned variation Is Intended for statio conditions, Variations measured with a 30% load 


change do not go beyond + 5% of the recommended nominal supply voltage. 
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The differences between the Model A and Model L oonsist in the use of a aif 
ferent type AC breaker and time counter. 

Tre high efficiency characteristics of this Power Supply are a feature deriv 
ed from the fact that transistors and controlled diodes funotion is the ON - 


OFF mode, with the oonsequent result that power dissipation is noticeably re 
duced, 


1.3. ~ PHYSICAL CONFIGURATION 


The Power Supply, in its elementary ootfiginetion is housed in one , wing. The 
SCR portion is located in the two lower modules while the Switching unit is 
in the upper two. See Fig. 1.1. 

The command panel for the whole assembly (ALT 030) is located at the POD of 
the wing and occupies half a module, 


The ALI 030 command panel is oomposed of: 

- the switch-ON and OFF pushbuttons,: 

- various display lamps, 

—- the + & voltage protection circuits, 

- individual component temperature protection circuits, 

- switch-ON inhibit circuits when input voltage is out by more than + 8%. 


The SCR unit is divided in two portions: 


a — ALI 032 ~ Supply chassis containing: 


main input fuses, 

— main power transformer, 

- AC mains input. breaker, 

—- output filtering capacitors. 


b — ALI 031 - Control chassis containing: 


- main power transformer secondary winding fuses, 
- power rectifiers, ’ 

- Silicon Controlled Rectifiers, 

~ SCR control circuits,, 

- filter coil, 

- electromagnetic DC protection switches, 

— command transformer, 

—- services voltage supply. 


The Switching unit is composed of 2 ALI 150 chassis: 


a -—- The upper chassis contains the control cirouits power supply, oomprizing 
of: ; 


~ the protection fuses for input AC supply, 
- the AC input supply breaker, 
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— main transformers, 

-— power reotifiers, 

- auxiliary voltages rectifiers, 

—- slow voltage proteotion circuits. 


b = The lower chassis contains the oontrol circuits, comprising: 


- the proteotion fuses for DC voltages, 

switches to change from external to internal load, 

- measuring shunts for output ourrents, 

four adjust... units (two for the +.5,2V, one for the +12 V and _ one 
for the -20 V). 


EBaoh adjust unit contains: 

- a switching transistor, 

- a command cirouit for the switohing transistor, 
-— a current protection circuit, 

- a fast voltage protection oirouit. 


1.4. - AMBIENTAL CONDITIONS 


The GE 130 Power Supply has been constructed to operate ina temperature 
range comprised between +10° C and +389 C, 
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2. ALI 150 SWITCHING POWER SUPPLY 


2.1. — PRINCIPLE OF OPERATION 


The principle of operation of a switching type of power supply may be under 
by analyzing the diagram shown in figure 2.1. 


Pulse 
generator 
S KHz 


tlon-stab DC supply ~ j Regulator | Filter 


are eat ares ie ccteccsiacnlpentiel Maisaac, Mt tle sessed 


Fig. 2.1. — Switching P.S. principle of operation’ 


As oan be noticed, the diagram is divided in 3 seotions: 
Section 1 j 


Made up of. @ non-stabilized DC power supply, supplies to the other two sec 
tions .a voltage value greater than that required by the stabilized output. 


Section 2 

Consists of a transistor utilized as a switoh, Furnishes to the filter cir 
cuit current pulses at 5000 Hz. ; 

Section 3 


Integrates the current pulses received and gives in cutput a contimous ley 
el the value of whioh depends upon the waveform of the pulses received, 


The switching transistor is operated at a frequency of 5000 H2z-and, under no 
minal ‘input voltage and with a given output ourrent, it oharges up the fil 
tering capacitance and the. user circuit by oonduoting for half periods and 


is out off for the remaining half period, 
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The filtering capacitance oharges during the transistor or time and dis. © 
charges, through the user cirouits during the time in which the transistor 

is cut off, 

Because the frequency of the changing pulses is rather high, the ripple on 

the output is contained within very small limits. 

If the output voltage tends to decrease or increase because of input volt 

age changes or because of variation on the load ourrent, a special circuit 

causes the transistor to oonduct for a longer or shorter period to compen 

sate for changes. See Fig. 2.2. ° 


Vout = Vnomin. el Pee ee ee ae 
, 1 
% 1 
1 
; | 
Vout <. Vnomin, u 4 
1 : F 
Vout > Vnomin. Ped _ || : | 


Fig. 2.2. =| Switching transistor pulses 


The filtering capacitance is charged through a coil to reduce-to a minimum 
change current during transistor conductian. In this way, the capacitance 
charge voltage (and therefore the output voltage) is proportional to the ! 
time that the charge current is applied. 
Without the coil, the charge current would take on a very high value at the 
moment the transistor started to conduct, with the consequence that the out | 
put voltage would instantaneously rise to the value of an unstabilized sup 


ply. 


2.2. — THEORY OF OPERATION 


The Power Supply gives in output 3 stabilized direct cumrent voltage levels 

each of which is obtained through a switching circuit. a 
The electrical schematics of the 3 circuits are very similar. The differ ° ¢ 
ences consist in different component values as a function of the current 


GE 130 — POWER SUPPLY 
description 6 4.409.1.010.0/A 


ee 


supplied by each circuit. 

Considering the characteristics of the user circuit each of the above cir 
cuits consists of 3 main parts. used for: 

- output voltage stabilization, 

- max current limiting, 

- fast overvoltage protection, 

= one or more supply voltage phase protection. 


2e2e1. = Qutput voltage stabilization 


To obtain a stabilized continuous output from any. of the ALI 150 outputs, the 
inherent circuit oarries out the following. operations: 


1) - 


2) - 


Compares a part of the output voltage with a reference voltage. The re 
sult of such comparison is an error voltage the value of which is pro 
portional to. the output. 


Compares the resulting error voltage with a sawtooth waveform, the ex 
cursions of which are within the limits that the error oan reach. The 
sawtooth signal is generated at a constant frequency 5000 Hz. 

The result of this comparison is a square wave. The square wave assumes 
a@ low value when the sawtooth is less than the error voltage and a high 
value when the sawtooth is greater than the error signal. See Fig. 2.3. 


voltege(2nd comparator Input). ~Sawtooth signals (1st comparator Input) 


Comparator output (Switch closing pulses) 


Fig. 2.3. — Relationship between error and switch closing 


‘E 130 — POWER SUPPLY 
description T 4.409.1.011.0/A 


3) — Feeds the square wave signal to the switohing oircuit (a power tran 
sistor) whioh oharges the induotanoe and oapaocitance of the filter. The 
filter capaoitanoe charges during the switoh olosed time and discharges 
during the opened time, 
The toggle frequency is rather high, therefore the values reaohed by 
the oapacitanoce are relatively low with respect to the current absorbed, 
oonsidering the disoharge time and small voltage excursions. 


The output voltage reaches a stable output oondition through the following 
logics ; : 


1) -If the output voltage is inclined to diminish because of a deorease in 
the input voltage or an inorease in the output load, the error signal 
also deoreases. As a consequence, the switoh closing time increases’ to 
bring the output voltage as near as possible to its nominal value. 


Error signal decreased 


ov 1 ! | 


} 1 
Switch closing tine increased 


Fig. 2.4. — Switch closing time increase for output decrease 
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2) - If the output voltage tends to increase because of an inorease in the. 
input voltage or decrease in the output load, the resulting error aig 
nal increases. The switch closing time decreases to bring the output-as 
near as possible to its nominal value. , 


Error .signal increased 


Fig. 2.5. — Switch closing time decrease for output increase 
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2.2.2. — Current protection 


The necessity of installing a current proteotion derives from the faot. that 
possible short cirouits or overloads could damage ‘both the Power Supply and 
user oircuits. 

The proteotion outs—in whenever the value of the output current reaches’ the 
set limit. A further reduction in the load impedance will induce a deorease 
in both voltage and current until the Power Supply output is praotioally 
short oirouited. The output value will be 0 V and near the max current value. 
The ourrent proteotion circuit senses the load current through a low value 
resistor, series connected to the output. The voltage drop across this resis 


tor is therefore proportional to the generated current. When the set current . 


value is reached, the voltage drop, after due amplification, will drive the 
ON-OFF transistor so as to obtain the Power Supply output desoribed above, 


2.2.3. — Fast overvoltage protection 


The construction characteristios of the circuits supplied by the ALI 150 are 
such that the voltages supplied must under no oiroumstance go beyond well de 
fined values. The circuitry is realized with integrated components which very 
quickly break-down if subjected to high voltages. 

The circuit that checks the value of the output voltages is basically a com 
parator which compares the output with a reference voltage. When the. output 
voltage is greater than the reference, a controlled diode fires.The diode is 
‘between the positive and the negative lines of the voltage under exam and ra 
pidly shorts them to ground. 


2.2.4. — Phase loss protection 


An independent circuit for each of the 3 outputs of the ALI 150 (4542V, +12 7 
and —20 V) checks the presence or not of mains supply phases, 

If one or more phases are missing, the circuit short—circuits its own output 
utilizing the same diode used for the fast voltage proteotion oirouit. 
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2.3. — BLOCK SCHEMATIC 


The ALI 150 Power Supply Unit is made up of the main assemblies 
in their layout by Fig. 2.7. 


sohematized 


— Main +5,2 volts supply (11 A) or (11.5 A = for Mod. B) 
— 5,2V augment supply (11.4) or (11.5 A — for Mod. B) 
- +12 volts supply (7 A) > oF (8A  -— for Mod. B) 
- -20 volts supply » (1.5 A) 


Each supply unit (except the +5,2V enenens) is broken-down in the following 
components, as shown in Fig. 2.8. 


- Power rectifier. 

- Voltage regulator. 

- Current limiter. 

Fast voltage protection, 

- Missing phase protection. 
Secondary voltages reotifiers. 
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2.4. - DETAIIED DESCRIPTION . eS 


2.4.1. — Voltage stabilization circuit 


2.4.1.1. — Comparator — Amplifier 


The comparator circuit analyzes the value of the output vol tage by comparing 
@ portion of it with the whole, 


A reference voltage is obtained by summing to a divider tap a constant: DC 
level generated by a Zener diode, 
The comparison is done by applyingthe output voltage to the emitter of a 


transistor and the portion of the output to the base of the same transistor, 
With the output at nominal, the transistor has a very small negative bias to 
the base with respect to the emitter causing a given current circulation. 

It is to be noted from Fig. 2.9, that the service voltages have their OV 
connected to the positive side of the output. 


Service +32 V 


Supply OUT 
Error voltage 


Service -6 V 


Service -16 V 


Fig, 2.9. — Amplifier —- Comparator simplified circuit 
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The base current, amplified by the transistor, circulates in load resistor 
R26 for which the transistor collector has an error voltage of a defined 


value. 
If the output voltage tries to increase or decrease: 


-~ the emitter voltage of TR7 increases or decreases of the same value 
- the base voltage of TR7 increases a decreases only partially through the ac-— 
tion of the voltage divider made up by R29,R28,RV5 in parallel to R 70. 


As a consequence of what said above: 

- if the output increases, the base voltage of TR7 becomes more negative with 
respect to the emitter, An increased collector current flow occurs, thus in 
creasing the resultant error voltage, 

-~ if the output decreases, the base voltage of TR7 becomes less negative with 
respect to the emitter. The current circulating in the collector results 
decreased, thus decreasing the resultant error voltage. 


Diode D66 limits. the error voltage max value to -6 V while the -16 V (ob 
tained when TR7 is in saturation) limits the min value. 

To de-sensitize the circuit, so that it will not take ripple as actual volt 
age changes, capacitor C20 is fitted as an AC current feed—back. 

The +5.6 V is derived from Zener D67 and filtered by capacitor C21. 
Capacitor C5 forms a time constant with the divider resistors to give stabi 
lity to the comparator circuit. 

The error signal may be trimmed by means of RV5 and Spneegnenury: also the 
output voltage level. 


2, 4.1.2 = ‘Sawtooth generator 


The circuit that generates the sawtooth waveform is a free running oscil 
lator driven by'a uni-junotion transistor, 


OV Services (+5r2V) 


R21 18 k 


~16V | 


Fig. 2.10. — Oscillator simplified diagram 
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Capacitor C18 is charged up by R21 with a CR. time suoh to generate the 
rising front of the sawtooth waveform. When the oharge voltage of C18 reaches 
the threshold level of TR5; the transistor outs on and rapidly disoharges 
C18 to -16 V giving the trailing edge of the sawtooth. 

With C18 disoharged, transistor TR5 assumes again the out off oondition be 
cause the emitter is lower than, the threshold level. 

Capacitor C18 begins to charge up again and the oyole is repeated, 


Fig. 2.11. shows the type of sawtooth waveform obtained on the emitter of 
TR5 at test point B. . 


At Ae tA TTY aeanae 
tee fediy Sean waems 


‘ Fig. 2.11. —- Sawtooth signal at TRS 


The sawtooth frequency id adjustable between 5 and 7 KHz by...modifying - the 
CR time of R21 and C18. If the. oscillator frequency is higher than 7 KHz it 
oan be modified by adding a oapacitor (C19) in parallel to 018. 

Because unijunotion transistors have threshold values that vary wens Garably 
between examples of the same type the range from 5 to 7 KHz is admitted, 
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2.4.1.3. = Error voltage and sawtooth comparator 


A.comparison is made between the instantaneous values of the error vol tage 
and the sawtooth signal. The amplified result. . af this comparison is utili 
zed to operate the switching transistor. 

The comparator is essentially a differential amplifier circuit whose fung 
tions are implemented by utilizing two transistors contained in the same can. 
The reason for this particular canstruction detail is to have temperature va 
tiations effecting both transistors, thus establishing a common thermal 
field with self-induced gain compensation. 


‘ames | ams aaa | mea 


ats,2V¥ OUT 


0 V Out 


2°16 V - 
Error voltage and | 
sawtooth comparator | 


| ° Sawtooth signal 
generator 


Fig..2.12. — Sawtooth-error voltage comparator 
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The oirouit is so oonstruoted that only. one transistor is oonduoting at 1) J Le) 
time. Either the left one or the right one of the TR6 group. - 
Take the case when the instantaneous value of the sawtooth is inrértor to the 
instantaneous value of the error voltage, then the right: hand half of TR6 

will conduot giving a ‘low output. ~ s 

This is because the base potential of the RH transistor is applied to both 
emitters (RH and IH) giving reverse bias.on the LH transistor b-e junction. 

If instead, the value of the sawtooth is greater than the error voltage, both 
intantaneous, the LH half conduots beoause the LH transistor base potential 

is applied to the enitters of both transistors. The b-e junotion of the RH 
pEenatator is reversely biased, 


Sawtooth signal 


Error voltage 


Scale Ve 2 V/div. 
@16V ; Seale 0 « SO us/div. 


Output (TRE RH collector) 


. Soate Via 2 V/div, 


16 V. Scale 0 =50 ue/div, 


Fig. 2.13, — Comparator inputs and output 
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As said previously, the comparator amplified output is utilized to control 
the switching transistor,The result is: 

- when the comparator output is high, the switching transistor conducts, 

- when the comparator output is low, the transistor is cut off. 


If figure 2.13. is examined, it can be seen that: 


- if the error voltage increases(output voltage inorease), the time 
in which the comparator output remains high, for each cycle, decrpases 
- if the voltage decreases(output voltage decrease), the time in 


which the comparator output remains high, for a cycle, remains high. 


Therefore, the transistor's switching time decreases or increases for a decrease 
or increase in the output voltage so as to keep the output within well establi- 


shed limits. 
Diode D6 prevents reverse Vb—e to the LH side transistor. 


2.4.1.4. — Switching pulse amplifier 


The square wave output of the sawtooth error voltage comparator circuit is appli 


‘ ed to an amplifier input. 


The circuit is a double inverter giving an amplified output in quadrature 
with the input to command the switching transistor. 


switching 


To base of q 
#5,2V Out 


transistor 


R21 R23 
18 k seon 


0 V Out 


Fig. 2.14. —- Switching transistor command: pulse amplifier 
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‘The maximum negative exoursion that the signal on the base of TR4 is set to 

-6 V by diode D64. 

Fig. 2.15., shows the input, die rnbatake and outout a ee of the switch Q 
ing transistor oommand pulse amplifier. 


Collector of TR4 . 


‘ Scale Ve 1 V/div, 
and base TR3 -6 V 


Seate 0 » 50 us/div, 


Seale V = 2 V/div. 
Scale 6 = 50 us/div, 
Base of TR2 
Scale Ve 2 V/div, 
E Seale 0 « 50 ua/div, 
Fig. 2.15. — Signals on transistors TR3 and TR4 
a 
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2.4.1. Je =~ pees vebing transistor 


The transistor that acts as'a switch between the non—stab and stab power sup 
ply receives its drive oommands from ourrent amplifying emitter follower, 
The switoh is transistor TR1. The switoh is on for a high command and off 
for a low one. , 

Reverse bias for base of TR1 » for low Level switohing command, is given by 
diode D63 and resistor R17. 


From current protection 


Lut ee ne 
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pc en aw cnet — t 16 33a 
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Fig. 2.16. — Switching transistor inter—circuit connections 
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The following figure shows the command pulse and the ON-OFF waveforms for the 
switching transistor itself. P 


TR2 base and emitter 


Saekee eee nisi Vato 


TT ani 
Nlodlachbedallohechall. 
in 
ke 


- Seate 0 « 50 usfdiv. 
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Fig. 2.17. — Switching circuit input and output signals 


2.4.1.6. — Power circuit 


The power circuit consists of a 3 phase star connected transformer secondary 
which, through a rectifier bridge, charges capacitor C2 to +17 V.. See figure 
2.18. 


The charge ran kens is apuiies: to the filter oircuit through a switching tran 


sistor, The rate of pulses is tied to the AC supply vel tage and the ourrent 
absorbed by the circuit, 
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Generator 


Fig. 2.18. — Simplified +5,2V power circuit 


The output filter circuit consists of a coil and a capacitor: 

- when the switch closes, the capacitor charges through the coil to prevent 
the switch's instantaneous closing current from reaching too high a value, 

— at the switch's opening instant, the induced current of the coil would dis— 
charge with opposite sign to the supply if diode D72 were not utilized. 


Diode D72 is reverse biased during the period in which the switch is closed, 
As the switch opens, it becomes directly biased because the coil, changing 
from utilizer to generator, inverts voltage polarity to be able to maintain 
the current flow in the same direction. 
As a consequence the induotance continues to charge the outpit capacitor 
during the time in which the switch remains open, 

+ 


ok 

ba | 

< 
ee a ee + ee 


+ < 


Fig. 2.19. — Current paths for switch open and closed 
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Voltage variations, or ripple induced on the +5,2V output by the opening and 
closing of the switohing transistor,are shown in the following figure. 


‘—— Switch open 


Switch closed Scale V » 5 V/div. 


Scale 0 = 50 us/div,. 


? 


Scate V = 0.1 V/div. 


Scate O = 50 us/div. 


Fig. 2.20. — Output voltage ripple caused by switching transistor 


The value of coil. Li is of 1 mH (See Fig.2.18.) and oapacitor C29 is 6400 uF, 
The oapaoitor is in parallel to tantalum capacitor C30, 6.8 uF. It is neces 
sary to puta small capacitor in parallel to the big’ one, because the latter, 
as a construction feature, has a small coil conneoted in series to it, 
Because of this-characteristio, high frequenoy components would not be filt 
ered were it not for the small ocapaoitor. 

As far as the circuit that generates the +12 V, the equivalent oapaoitor C2 


(See Fig. 2.18.) charges up to 22 V and for the -20 V oapaoitor C2 oharges 
up to 32 V. 
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2e4010e7e ~ +5,2VDC Potentiometer 


The max current that the +5,2V chassis can output is 11 A, (11.5 A for mod. B) 
but because the effective current drain required is double than that given, a 


second power circuit has been mounted in parallel. : 
Command pulses to the second switching transistor are parallel fed through 


current transformer coupling. 

When the first /switching transistor closes, there is a current flow in the 

first power circuit and in the primary of the current transformer, The cur 
second 


rent induced in the secondary closes the switching transistor of the 


circuit. 


F22 TR13 


C314C32 


- First circuit to second circuit action 


Fig. 2.21. 


© 


GE 130 — POWER SUPPLY 


description 


25 4.409.1.029.3/A 


Honeywell 


Honeywell information Syatems iteda 


2.4.2. — Current limiting circuit 


A small value resistor, connected in series to the current under exam, is u 
tilized to sense the value of the current given out from the circuit. 

The voltage drop across the resistor is directly proportional to the current 
that goes through it. This drop is amplified, firstly by a differential am 
plifier then by a linear amplifier circuit. The result is applied to the cir 
cuit that stabilizes the output voltage to cause a reduction in output when 
the prefixed ourrent level is exceeded. 

Figure 2,22. shows the simplified circuit diagram of the current © limiting 
circuit, 


Output current 


+5.2V 


gv GOmv 0A 145 4 for Mod, 8) 
+ 


To TR? 
collector 


=16 V 


Fig. 2.22. — Current limiting circuit diagram 


Series resistor RB, 60 mV 10 A (15 A for mod. B) shunt, is used to obtain the 
voltage drop to be applied to differential amplifier TR8. ; 
Under normal conditions (generated current less than max), the LH transistor 
of the TR8 pair is nearly cut off while the RH transistor will conduct very 
near to its maximum potential. 
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This ‘condition is obtained by biasing the base of LH TRS slightly less nega 
tively than the base of RH TR8. This balanoe is obtained by trimming pot 
RV6 whose action is through resistive ohain R30 — R31 and R32. With the abo 
ve conditions prevailing, the potential on the oolleotor of LH side TRE is 
+6 V and transistor TRI is cut off. 

The output of TRI is applied to the input of the sawtooth-error voltage oom 
parator (V out regulator). 

The current limiting circuit has no effeot on the voltage regulator when 
transistor TR9 is out off. _.. na : 
When the current output reaches the nominal running value, the voltage drop 
across series resistor RB reaches such a value to cause the base‘of the RE 
half of TR8 to be more negative than the LH half, 

In this case, the LH side transistor conduots more than the RH side with the 
consequenoe that transistor TRO conduct linearly. , 
The conduction of TRI raises the value of the error voltage to be compared 
with the sawtooth signals. This gives the results that the switohing transis 
tor conducts for a reduced period of time . It lowers the P.S. output voltage 
thus preventing the current from going beyond the maximum prefixed value. 
This decrease in output causes an increased current flow in the LH side of 
TR8, because the base potential of the RH side of TR8 deoreases with the out 
put and at the same time the base voltage of the LH side becomes.reduced of 
a smaller value because of the divider drain, This gives a Settee current 
characteristic equivalent to that shown in Fig. 2.6. 

The max value that the current can reach is set by pot RV6. 

Capacitor C23 is a noise filtering element for the differential amplifier in 
puts. 


2.4.3. ~— Fast voltage proteotion 

The fast voltage proteotion circuit short—oircuits the Power Supply output, 
in 20 to 30 usecs, when the voltage ‘out goes beyond a prefixed value, 
Figure, 2,23. shows a simplified schematic of the fast voltage proteotion oir 
ouit..: 

The circuit is oomposed of: 


a — A comparator (TRIO). Used to compare a portion of the output voltage 
‘with a reference, 


b - A discriminator (TR11). The unijunotion transistor triggers when the 
threshold level is beyond a given level. 


o — Diode switch (D73). Used to short—oirouit the Sirk when diode gate lev 
el is reached, 


. 


A constant +5.6 V, derived from Zener D68 and resistor R41, is applied to 
A one input of the comparator circuit. The other oomparator input receives the 
output voltage through a potential divider ohain made up by R36 and R37. 
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+5.2V 


+20 V 


R40 R441 R42 
5.6k 2.7 k 6202 


D70 


OV, 


Fig. 2.23, — Fast voltage protection circuit 


As long as the output does not exceed +6V, the Li side transistor of TR10 re=- 
mains cut off and the RH one will conduct steadily. This condition is given be- 
cause the LH base is more negative than the RH one. 

Under these conditions, the RH side collector voltage of transistor ?tRyQ is 
less than the threshold level of the unijunction transistor which, being in 
the cut off condition, does not supply commands to the controlled diode D73. 
When the output voltage goes beyond +6 V, the divider tied to the base of 
the LH of transistor TR10, biases the said base with a voltage level greater 
than that present on the base of the RH transistor, The left transistor con 
ducts and the right transistor cuts off, , 

As a result, the collector voltage of the RH transistor increases, When the 
threshold level of unijunotion transistor TR11 is reached the unijunction 
turns on through diode D7G, The turning on of TR11 sends a command pulse ‘uti 
lizing the voltage drop across R44, to the gate of-controlled diode D73, 

The conducting SCR short—circuits the Power Supply output and remains in this 
condition until power is removed. ‘ . 
Capacitor C24 is charged through divider R42, R43 to a value under the cut 


on level of TR11 to ensure that, under normal conditions, its oharge does 
not influence the unijunction TR11. ” , : 
In the event that the output voltage level rises in excess of the imposed 


limits and TR11 turns on, through diode D70, the unijunction is momentarily 
kept in conduction by the discharge of C24 through D71 because the hold—-on 


voltage is inferior to the voltage level required to turn it on. This dis 
charge of C24 is necessary to obtain an emitter current of TR11 sufficient 
to ensure the conduction of the SCR. 


~ 
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This arrangement has been chosen because if the capacitor had been parallel 
connected directly to the command circuit of TRi1, it would have induced a 
delay. Instead, with the described connection, the two circuits are effecti, 
vely in OR and do not influence each other, 

The current circulating in the SCR is very high at the onset of conduction 
because it must discharge the filter capacitance but it soon settles down to 
the current limiting circuit level until the slow protection circuit( ALI 030) 
comes—in, in about 50 msecs. 


2.4.4. — Phase loss protection 


The Power Supply output can also be cut if a phase should fall. See figure 
2.24. 

The circuit that caters for such events utilizes a 3 phase half wave recti 
fier unsmoothed, a level discriminator and a controlled diode in parallel to 
the overload circuits. 


+5.2V 


From voltage 


protect circuit 


0 V, 


Fig. 2.24. — Phase loss protection schematic 
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The output of the reotifier, when all 3 phases are present, (signal +20 A)is 
shown in Fig. 2.25. Notice that the instantaneous value of the +20 A never 
goes under +10 V. 


+V 


1st phase 2nd phase 3rd phase 


Pig. 2.25. — Signal ¢-20 A with all phases present 


_In.one of the phases falls through any cause, such as one of fuses F19, F20 
or F21 blowing or a mains phase missing, the supply given out by the recti 
fier circuit will be modified as shown in Fig. 2,26, ' 
Notice now that the voltage goes right down to the O V level, 


+V 


Fig, 2.26. — Signal #20 A with one phase missing 
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Level discrimination is done by transistor TRi2. As long as all the phases 
are present,TR12 has +4.5 V on its emitter, given by divider R46 and R48. 

As long as signal +20 A is above +4.5 V, the b-e junction of TR12 has re 
verse bias on it holding it cut off. 

When signal +20 A goes under +4,7 V because one phase is missing, the b-e 
junction of TR12 is directly biased for a period of time (see Fig. 2.26. )caus 
ing the transistor cut on. Current flows in the gate circuit of D73 and it 


turns this diode on. 
Diode D69 limits the inverse current on b-e junction of TR12, 


2.4.5. — Services supplies 


Each current and voltage regulator circuit has its supplies generated by 4 
rectifier circuits which supply +6 V, ~6 V, +32 V and -16 V. 

These secondary supplies, from now on termed Services, have their 0 V tied 
to the positive side of the output. 
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Fig. 2.27. — Simplified Services circuit diagram 
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The fast voltage protection circuit is supplied by +20 V (termed +20 B), ob 


tained from the +20 A (see Phase Loss), through isolating diode D62.° 
Capacitor C17 charges up to +20 V, so that if there is a phase loss and the 
+20 A falls, the supply is maintanied for the required time to allow the slow 
protection circuits to intervene, , 

The zero of the +20 A and +20 Bis tied to the negative side of the output. 
If a maximum of 2 out of the 3 fuses (F13, P14, F15) used for the +6 and-6 V 
go in open oircuit,the result could be an increase in the ripple value of the 


Services voltages with a proportional increase of ripple on the supplied volta- 


&@s.' 


2.4.6. — Thermal protection cirouits 


Six components housed within the ALI 150 Power Supply are directly protected 
against overheating by thermoswi tches. 

The interested components are: 

~ the two main transformers each of which has 3 thermoswitches series connec 


ted and physically connected on the 3 primary windings. The thermoswitches 
operate at temperatures above 135°C, 


- the four switching transistors each with one thermoswitch Fitted to the 
heat sink, The thermoswitches operate at temperatures above 75°C. 
The opening of any of the 6 thermoswitches causes main breaker TL1 to 


de-energize and two lampsto light. One is mounted on the ALI 150 the other 
on the command panel of the ALI 030, 


From ALt 020 
+24 M 


aS aed 


. To ALI 030 


: : ; : ~ ra 
Heat’ sink | Heat sink : I’ Heat sink Heat’ sink (1 t Transformer "| ‘page 
SH45.2V(A) ¢ 1 Sle5.2V 1 | si su +t2v'l | Sw -20 V; = 4 H 


Fig. 2.28. — Thermoswitches 
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Oo The lamp on the ALI 150 remains on only for the period in which the one or 
more thermoswitohes remain open. 
The lamp on the ALI 030 once the any thexmoswitch has opened and again 
olosed, remains on until AC switch—off. ; 
‘To ease the identifioation of which particular termoswitch has tripped, a 
set of pushbuttons is provided to locate it. 
Pressure on the buttons, being them in parallel to the thermoswitches, puts 
an open switoh in short circuit and extinguishes lamp SL1. If the open thamo 
switohes are more than one, it will be necessary to press all the huttons 
simultaneously, then Releeee them one at the time, keeping ng at those that - 
keep SLi lit. me 
If after:all 4 pushbuttons have been depressed simultaneously Sl has not 
gone out, it means that the thermoswitches on T1 or T2 are open, 
If it becomes necessary to utilize the Power Supply with one or more therao 
switohes open for troubleshooting purposes, the Svertempetenlae signal will 
have to be grounded to enable breaker TL, 
Ground points 1=2 with 2-2 of J2 connector. 


204072 = Slow voltage protection circuit 


AS The main Power Supply breaker TL1 will de-energize for an output ‘swing 
© greater than 84, plus or mimus, from the nominal value. 
The circuit that absolves such function is termed the slow voltage protection 
circuit because it employs about 50 msec to trip off the main breaker. 
The protection device is composed of two assemblies; 
- one, located in.the ALI 150, sens levels in excess of + &, 
_- the other, fitted to the ALI 030, receives indications from ths ALT. 150 to 
de-energize TLi. 
Each voltage to be protected has two simias Saecad tes Their aieeaee are OR 
ed and act when: 
- the voltage goes beyond the nominal 8% (one circuit), 
~ the voltage is inferior to the nominal 8% (the other circuit), 
To check the levels reaohed by the walveee a Teese te divider network is uiL 
lized feeding a comparator. 
The voltage divider receives: 
“= the voltage level to be proteoted is fed to one side, 
- a reference 10 V, of sign opposite to that of the output voltage, on the 
‘other side, , 
The voltage divider gives outs 
~ from a center resistive tap, a voltage of about O V. The tap-varies * depen 
ding on the value of the voltage to be proteoted and as per the divider 
ratio. Be Tes : 
eC. The comparator is a differential amplifier that oompares the divider 0 V with 


a fixed reference O V. 
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Positive Vin 


R2 Inverts 
Out 
RLi 
Does not invert 
R1 


-10 Vs reference 


(The sign is opposite to that of voltage to be protected) 
Fig. 2.29. — Simplified + 8% swing protection circuit 


The differential amplifier utilizes integrated circuits. It has two inputs 

and only one output giving out the amplified version of the difference be 

tween the two inputs. 

The level of output ranges from about 0 V to +6 V. The two inputs are termed: 

- non-inverting input, 

- inverting input. 

The name given to the two ingite ae referred to the relationship between in 

put and output phase or, in other words: 

— the inverting input goes to a higher voltage level than the non-inverting 
input if the output is low (0 Va 

- the. non-inverting input goes Baphes. than the inverting input if the output 
is high (+6 V). 

Because the output voltage can only swing from about 0 V to about +6 V and. 

because’ of the high gain of the amplifier (about 1500), a potential differ 

ence between the two inputs of only a few millivolts is sufficient to have 

the output either completely high or completely low. 

The differential amplifier is thus employed as a level disoriminator with 

ON-OFF output for very small input variations, 


a — +8% protection. See Fig. 2.30. 


Under nominal working conditions, a voltage slightly more negative than 
O V is drawn at pot RV1 and applied to the non-inverting input so to mv 
the inverting input positive with respect to the other input and the out 
put low, : 

When the voltage to’ ‘be protected increases, the voltage at the non—in 
verting input also increase by a quantity set by.the divider value. When 
the non-inverting input value goes beyond the O V by a few millivolts 
with respect to the inverting input, the amplifier output goes to +6 V 
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Ce, sending a commard to disable the hold—on circuits for the TLi main e 
breaker, 


b - -8% protection. See Fig. 2.30. 


To implement this sort of proteotion, a sligtly positive voltage, with 
respect to the 0 V, is drawn from the divider at RV2 pot position. 

This proportional value is applied through the inverting input to the 
differential amplifier, so that the inverting input is positive with re 
spect to the other input and with the output low. 

When the voltage to be protected deoreases, the inverting input voltage 
also deoreases by a certain value,becoming a few millivolts less than the 
non—inverting input. 

The amplifier output thus goes to +6 V sending a disabling command to 
the TLi hold-on circuits, 


The amplifier output utilized to perform the +8% proteotion is ORed with the 
output used for the -8% protection, The two amplifiers are housed in the 
same can, 


Positive V to 


be protected . | 


Inverting 


Non-inverting 


Inverting 


a.) 


Non-inverting 


~10 V 


Reference (of sign opposite of 
V to be protected) Integrated clroult vA 711 


Fig. 2.30. — Schematic + 8% single output protection 


If the voltage to be proteoted is of negative sign, the +8% proteotion is ob 
tained by putting the signal on the inverting input, while the -8% is obtain 
ed by feeding the signal to the non-inverting input. 
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The —24 V and the -10 V, generated and stabilized by the ALI 030, are drop, { 


ped down to 412 V and -6 V respectively, by two Zener diodes, to Reg! ’ the A 
two differential amplifiers. 
R67 ) | : 
(from ALI 030) +24 Vp eee iy 
(from ALI 030) W410 V 
Fig. 2.31. — Circuit to realize +12 V and=6 V" 
Figure 2.32 shows the complete schematic cirouit decline with ‘the alow volt 
age protection for the +5,2V +12 V and -20 V outputs. . . 
The circuit utilizing R68 and R69 causes the slow protection to. act if the 
—10 V,supplied by the ALI 030, should fall. 
With both the +12 V and -6 V present, the divider made up by R68 and . R69 Ci 
puts on the anode of diode D39 about O V, If instead the -10 V fails, , 
and consequently the -6 V, the divider output is a positive.voltage. 
The Zener diodes in parallel to the differential amplifiers inputs, are used 
‘ to equalize the potential difference between the inputs, which could rise 
sensibly if one power supply becomes disconnected, In this case the divider 
only remains tied to the reference voltage and it is this value that is fed 
to the input used at the time. The integrated circuit vA 711 would not ‘with 
stand such a voltage difference applied to its inputs. 
Capacitors and resistors on the inputs are noise Pilters for the differential 
amplifiers inputs. 
nh 
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Fig. 2.32. — Simplified diagram for slow voltage protection 
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Whenever it becomes necessary to short to ground the signal sent to the 
ALI 030 to remove the hold—on on TL1, points 1-1 and 2-1, of connector J2, 
may be conneoted together. 

It is to be noted that the circuits utilized for the ALI 150 slow voltage 
proteotion, both for the +8% and -86, only use that portion of the ALI .030 re 


lative to the +8%. This is because the OR of the two proteotions is already 
done in the ALI 150. 


2.4.8. — AC power supply circuits 


Figure 2,33. shows the simplificu diagram of those oirouits within the ALL 
150 that are used to forward the AC supply to transformer T1 and Te, 


Control module fan 
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aia yo! RL1 = B40 (To RL1 energizing circuits 
r made up of contact to GR.) 


Fig. 2.33. — Transformers Ti and T2 AC supply through circuit 
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: Honeywell 


Honeywell information Systems Italia 


To supply power to T1 and T2 transformers, it is neoessary that the main TL 
breaker be energized, which is conditioned by the energized state of RL1 and 
not by RL2. * 

The purpose of RL2 is that to prevent TL energizing : F3 has blown. TL 
cannot energize if fuses Fi and F2 are interrupted, 

Relay RLi is energized by +24 VDC, on one side, fed through resistor R3 from 
the ALI 030. Path is made through a series of relays and contacts to Beene 
located either in the ALI 030 or in the operator's console. 

The AC power supply to the ALI 150 may be isolated by preventing the energiz - 
ing of RLI, by grounding the +24 V at R3. This is realized by linking points 
1-3 and 2-3 of connector J2,. In these conditions, diode D40 prevents RL1 erer 
gizing through the action of possible return currents from the ALI 030. 


2.4.9. — External load removal from a voltage 


Every voltage output of the ALI 150 must have a minimum external load to 
enable the Power Supply to generate at least 1/10 of the max current output, 
If it becomes necessary to have the P.S. function with one or more voltages 
in the off-load conditions, it is always required to have a minimum load on 
the voltage undér exam. . 

To permit operation under the above conditions, four switches are supplied, 
They are fitted on the front of the i panel and through them the follow 
ing loads may be switched: 

- external, in position 1-3, 

- internal, in position 1-2, The load here is 1/5 of max, See Fig. 2.&. 

When operating on the +5,2V, it is necessary to switch to the interested po 
sition both the main'(S2) and the augment (S1) chassis, 

When utilizing internal loads, the slow voltage protection must be isolated, 
by linking points 1-1 and 2-1 of connector J2. See Fig. 2.32. 
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3. ° ALI 031-032 SCR POWER SUPPLY 


3.1. = SCR PRINCIPLE OF OPERATION 


“The control circuit of. an SCR Power Supply is realized with silicon control 


led rectifiers. . 

Control is achieved by varying, as required, the oconduotion curva of the SCR 
in relationship to the AC voltage supply. 

The principle of utilization of an SCR in a circuit, is shown diagramatica] 


ly in Fig. 3.1. 
~ Current peaks damping 


Filter User 


‘ eapacitor Circuit 


Anode . Cathode _ 


Pulse 
Generator 


Fig. 3.1..-—~ Utilization of an SCR 


‘During the half-waves that negatively bias the anode with respect. to the 
cathode, the SCR is inversely biased and thus emitting no current. 

During the half—waves that positively bias the anode with respect to the cath 
ode,the SCR is polarized in the forward sense but can be passed by direct cur 
rent if commanded by a positive going pulse applied between gate and cathode, 
After the SCR has begun to conduct direct current between cathode and anode, 
the drive pulse can be discontinued because the SCR once triggered remains in 
conduction. It remains in conduction as long as the cathode is kept negative 


‘with respeot to the anode. 
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Fig. 3.2. — Anode current Ia for gate potential Vgc 


‘The output pulses of the SCR are utilized to charge up a capacitor whioh. 


discharges into the user circuit small value pulses between one ~ ‘half-wave 
and the next. The capaoitor charges through on inductance tc smooth as. much 
as possible the charge éurrent during the SCR conduction period, Without this 
coil, the initial charge current would reach very high values and go to zero 
when the capacita had reached the charge voltage peak value. 

To the purpose of keeping the filter oapacitor value within vonvenient li. 
mits, and at the same-time considering the ourrent absorbed and the maximum 
change value of the output voltage between charges and discharges of the oa 
pacitor itself, a 6 phase charge circuit is utilized instead of a single 
phase circuit as illustrated in Fig. 3.1. 

The 6 phases are obtained by feeding the 3 phase AC ee to a partioular 
transformer having a double secondary winding. 
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“a 


(OS. 3.2. - SCR POWER SUPPLY OPERATION 


To obtain a stabilized extrait voltage from an SCR type Power Supplys the fol 

lowing operations are carried out: 

- A portion of the output voltage is oompared with a constant reference volt 
age. The result of this comparison shall be termed "error voltage". 

- The error voltage is amplified and Beier the amplification is allowed to 
vary between +6.5 V and +20 V. 

- A mains sinusoidal signal is summed to the amplified error voltage with a 
90° lead with-respect to the anode voltage of the SCR that is to be driven. 

- When the trailing edge of the sinusoidal signal goes through zero, a gated 

oscillator issues a drive pulse for the SCR. 

A capacitor is oharged eee a coil by the SCR to obtain an output volt 


age, 
" Gated oscillator command signal 
Amplified g 
error : — Ss ee ee ee ee = 
voltage, — 
A = er, , a, 
WW 7 | > | Output of gated osc! lator 


| | and SCR command pulse 


SCR anode voltage 


f 


SCR conduction 


LS 
SS 


Fig. 3.3. - SCR switching method | 
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A decrease in the output voltage induces a proportional decrease in the am a*) 
plified error voltage whioh is the carrier of the sinusoidal signal used to Vos 
switch the gated oscillator, This decrease in the error voltage causes the ' 
oscillator to switch, thus driving the SCR into conduction, in advance with 

respeot to the example shown in Fig. 3.3. See Fig. 3.4. 
The earlier cut on of the SCR permits the use of a greater portion of the mp 4 

ply voltage than that utilized during steady state conditions.This increases | 
the output level and brings it in within nominal parameters. 


Gated oscillator command signal , 
Amplified 


error 


voltage 


| | Out put of gated oscillator 
| and SCR command pulse 


5 Nm eee ee ee ae ne 


| | SCR anode signal 


7—SCR conduction we) : 


Fig. 3.4. —- SCR conduction charge for error voltage decrease 


‘ 


“If the output voltage inoreases, the error voltage also inoreases and the 
SCR cut—on is delayed as shows in Fig. 3.5. 
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Ov 


Output of gated oscillator 
and SCR command pulse 


SCR anode voltage 


SCR conduction 


Fig. 3.5. — SCR conduction change for error voltage increase 


Utilizing the range of variations that the error voltage oan assume, it is 
possible to vary the conduction point of the SCR between 110° and 170° of 
the SCR anode current, 
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3.3. — BLOCK SCHEMATIC 


The Power Supply is made up of the groups representend in Fig. 3.6. and listed 

here belows 

- A main power transformer T1, with a 3 phase star connected primary and two 
delta connected secondaries, 

— A 6 phase rectifier bridge consisting of 6 normal silicon diodes and 6 SCRs. 

- An inductance-—capacitor filter, 

~ A group of 6 gated oscillators to drive the SCRs. 

— An error voltage comparator and amplifier. 

- A second: transformer T2, with a 3 phase star connected primary and two 
star connected secondaries, one 6 phase for the gated oscillators and the 
other 3 phase utilized to produce the auxiliary voltages. 

- An auxiliary voltages power supply for the +20 V and ~20 V, termed Services, 

The AC supply, applied at points R, S and T, is fed to the primary main tran 

sformer 11 through the main TL1 breaker, The transformer output is 25.5 V RMS. 

Transformer T1 has the primary star'connected and the two secondaries are 

delta connected 180° out of phase between:-each other. Six outputs are thus 

obtained 60° out of phase one from the other. 

‘The outputs are fed to a 6 phase rectifier bridge. One leg of the bridge has 

normal diodes, the other leg has the SCR diodes. 

Extra fast fuses (P1) protect the bridge components. 

The cut—on of the SCRs is cyclically controlled by the gated oscillators. 

They are synchronized to the anode—cathode voltage of the SCRs through tran 

sformer T2, which has the primary and two star connected secondaries.The two 

secondaries are 180° out of phase between each other and have their star cen 
ters interconnected. 

Six outputs are obtained with a 60° phase lead with respect to the previous 

vector and with a 90° lead upon the SCR anode voltage. 

This last phase difference is obtained by the appropriate field ooupling of 

main to secondary windings. This gives a phase lead, with respect to the po 

Wer phase, of 90°. 

The leading phase-shift of 90°, with which the gates oscillators are control 

led, is used to determine the part of the sine-wave used by the SCRs, in out 

put from Tt. 

Sync signals from T2 are superimposed to the amplified error voltage given 

out by the amplifier circuit. 

The error voltage amplifier circuit has on its input the result of a compari 

son between a part of the output voltage and a reference voltage. 

The amplified error voltage assumes a determined value when the Power Supply 

output is +20 V nominal, 

If the output voltage tries to inorease, the error voltage inoreases too 

with the consequent delay on the SCR oonduction point. If the opposite condi 

tion occurs, the point of conduction is brought forward. 
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The reotified voltage goes through an LC filter group (3.5 mH and 0.22 F). (o 
The output voltage is split in two branches eaoh protected with a breaker 
against overloads and shortoirouits. (Breaker S4 and 35). 

Services olrouits of the ALI 030 furnish the oommand signals for main breaker 

TLi. Looally generated and operator panel generated oommands devices are uti 


lized to proteot the Power Supply (temperature, voltage current) a11 of which 
go to act onto the T1Li main breaker, 


3.4. — DESCRIPTION 


3.4.1. ~~ Power and command transformers 


a — Main transformer. 


4 
4 | 
4 
{ 
{ 
| 
| 
1) 
f 


The main transformer has a star oonneoted primary and two delta connect 
ed secondaries, 

The two secondaries are 180° antiphase, thus giving 6 secondary voltages 
each 60° out of phase to eaoh-other, y | 


"pha e tie = 
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wt x Y z 


— 

—~ 
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( 


Taste, aie HT, 


ui v1 wi 
$1 Secondary S2 Seoondary — :. ; 1 


Fig. 3.7. — Power Transformer windings 
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le, The veotorial diagrams of Fig. 3.8, show the relationship between the 
primary voltage and the secondary voltages. . 


x | ‘ 
| . mM U 
z Y ui W 


Primary $41 Secondary $2 Secondary 


Fig. 3.8. — Primary and secondary voltages vector diagrams 


The load is balanced on the two seconuary windings; for this reason vec 
tor diagrams of the two secondary voltages can be drawn taking as refer 
ence an hypothetical star centre. The two secondary voltages can then be 
referred to this centre Showing this out—of—phase with respeot to the 
primary which is parallel connected to the main transformer primary. 


oS 


w Ww M4 ' 
Primary $1 Secondary $2 Secondary $1 and S2 Secondaries 


Fig. 3.9. — Vectorial diagrams of primary and secondary 
voltages referred to a hypothetical star centre, 


b — Command transformer, 


The command transformér has one primary and three secondaries. The pri 


mary and secondaries are star oonneoted,. 
; am Two of the 3 secondaries are utilized to drive the gated osoillators and 
V have a phase difference of 180° between each, Six seoondary outputs are 


obtained eaoh 60° out-of-phase to each other, 
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| 


The third transformer seoondary is utilized to generate the +20 Vand 
—20 V Services supply voltages. 


Re os T! NW Rt st Tt at R s T 


Auxtilary supply Command secondaries , 


. Fig. 3.10. — Command transformer winding connections 


The vertical diagrams of the paar and seoondary up teeoe are shown in 
the following drawing: 


Primary 


Command seoondar! es 


Fig. 3.11. —~ Vectorial waveforms of command trans 
former primary and secondary voltages 
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(em Let us now consider the relationship between the command voltages and 
‘“ the power voltages in a general. veotor diagram. 


Primarl 8 


Fig. 3.12. — Power and command secondary 
voltages,General vector diagram 
It can be observed from the general vector diagram shown in »Fig. 3.12. 
that a phase differenoe with a 90° lead exists between a command phase 
and a power phase. This phase difference is necessary because of the | 
characteristics of the circuits used to oommand the SCR on the trailing 
slop of the power simisoidal. 
The sequence XYZ must be adhered to respect Aihetiowaa speoifications, 
| 
ae 
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3.4.2. — Comparator 


The comparator oirouit shown in Fig. 3.13. is used to compare the constant a 
voltage drop of 6.8 V, oaused by Zener diode D6, with a portion of the out i: a | 
put. This representative sample of the output is given by the divider net 
work formed by R15, RV1, RQ and R16. 


Power Supply output 


+13,2V 
Error voltage 


Ov 
Services 


(not ground) 


_ Fig. 3.13. - Comparator simplified circuit schematic 


The comparison is done by applying the constant 6.8 V to the emitter of 
transistor TR1 and the output sample to the base. 

Under nominal output conditions (+20 V), the base of TR1 is a. ata slight 
ly negative voltage by means of RV1. This causes a given base and colleotor 
current on TR1i. S30, the error voltage takes on a determined value with re 
spect to the Services 0 V. 

It is to be noted that all Services voltages are isolated from ground. The 
only point that is common for the circuits supplied’ with Services voltages 
and the power circuits for the +20 V, is the emitter of TRI. 

If the output voltage increases, the emitter voltage of TR1 increases by the 
same value, because the drop aoross the Zener is constant, while the base 
voltage only inoreases partially being it tied to the divider network. 7 : 
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In-this case, the base potential beoomes more negative, with respeot to the 
emitter, with an inorease in TRI base and colleotor currents. This. last. con 
dition causes the error voltage level to decrease, if compared to the Servi 
oss 0 V. 
If instead the output voltage decreases, the decrease in the emitter voltage 
is of the same value while the base voltage only goes down partially. 
In this second case, the base voltage becomes less negative, with respect to 
the emitter, with a decrease in the base and oolleotor currents. of TR1. This 
causes @n error voltage increase when oompared to the Services 0 V. - 
So, it can be said that TR1 is utilized as a variable resistance device . ta 
set the error voltage value and: : 
- if output goes up, the transistor increases its own Uta tat resistance and 
causes a lowering of the error voltage, 
- if output goes down, the transistor increases its internal resistance caus 
ing the error voltage to go UP. a vi ‘ : 


- 3.4.3. = Error voltage amplifier rad ee 
The error voltage amplifier receives on its input the voltage supplied . . by 


the comparator. The circuit amplifies.and phase. inverts the input. 
If the error. voltage increases, transistor TR2 dces not conduct hard . and. 


ge only gives out a reduced voltage. If the error voltage instead decreases the . es 
' transistor goes in eee conduction with an increase in the output voltage. | 


+20 V 


Services. 


Amplified er 
ror. voltage 


Services 0 V 
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The output voltage is used as a carrier lovel for the gated oscillators drive © ‘ 
pulses. The max value that suoh voltage can reach is about +20 V, or, more ‘ 
precisely, +20 V minus the 0.7 V drop across silicon diode D7,giving 19.3 V. 

The minimum value, obtained with TR2 out-off, is +6.5 V, obtained through 
voltage divider R12 and R21. 

Diode D7, supplied through R24, gives a threshold level to the input of MR2 

to allow full out-off conditions for TR2 when TR1 is blocked. 

To stabilize the operation of the Power Supply, both the comparator circuit 

and the amplifier ‘circuit have capacitor/resistor networks. , 


snes +20 V power 
Services 
RO+R16 
R23 850 Q 
512 
Amplified er 


ror voltage 


Services 0 V ov 
(not qround) ; ; (qround) 


Fig. 3.15. — Amplifier and. comparator circuit schematic 


— C2 and R19 are to give negative feed—back to decrease the gain of TRI1 
with respect to the AC signals in. If these two components were not used, 
ripple would be considered as a variation on the output voltage. 

- C4, C1 and R17 set the quantity of feed-back given by C2 and R19. 

- C3 and R23 de-sensitize the output of TR2 to fast voltage variations. 

- C20 is to prevent the Power Supply. output from going to 24 V at the switch 
ON instant before the Services voltages have reached a stabilized value, 
The charge current of C20 causes TR1 and TR2 to conduct thus generating a 
high error voltage with the consequent effect of delaying the SCR cut—on, 

— Diode D3 gives the charge path to C20 and prevents it.from discharging.C20 
charges up to max voltage present and does not condition input signals. 
Its discharge is prevented so that its high capacitative value does not 
reduce the Power Supply response for quick variations of output. 

- To have C20 fully discharged at switch-ON, relay RL1 and resistor R10 put 
C20 to ground at switch-OlFl. “as 
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é) 3.4.4. — Sum of error voltago to command signal 


‘The amplified error voltage is fed to the centre of the T2 command 
former star oonneoted seoondary,. 
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‘Seale ¥ = 10 V/div, 
5: Beate O = 2 anfdtve. or 


bu, ebaription | Su nen ha pases AG Se >” 44409.1,.059, 0/A is 


oO The value of the conmand signal oan be varied by means of pots RV2 through 
RV]. 
By doing this, the instant in which the sinusoidal wave goes through the ze 
' ro is changed ani, as a consequence, is also variéd the instant in which the 
gated oscillator is triggered. 
Each of the six secondaries of 12 transformer has its own pot. When adjust 
ments are made, the pots must be trimmed in such a way as to have all aizx 
. SCRs in conduction for an identical length of time. The purpose of these pots 
is to adapt .the Power Supply to possible unbalances in the phase relation 
ship of the mains supply. 
It is thus necessary to touch-up the 12. pots every time the Power Supply is 
relocated, 


3.4.5. = Gated oscillator 


The circuit diagram shown in Fig. 3.19. gives a simplified view of one of the 
six gated oscillator circuits, 
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From command 
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Fig. 3.19. = Gated oscillator olreuit diagram 
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When the anode voltage of D26 is positive with respect to the Services OV, 
transistor TR3 is cut-off with capacitor C5 charging through the transformer 
primary windings and resistor R49. 

As soon as D26 anode voltage beoomes negative with respect to the Services 
OV, transistor TR3 goes in saturation. The toggle time is very short — be 
cause of the positive feed—back obtained through the T4 transformer centre 
tap which puts a positive potential on the emitter of TR3. 

See Figures 3.19. and 3.20. 
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Services 0 V 
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Scale V = 10 V/div. 


Colfector of TR3 
-20 V Seafe 0 = 2 as/div. 


Fig. 3.21. shows signal waveforms on the emitter of TR} and on the primary 
of T4. e 
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Fig. 3.21, - Waveforms on T4 primary 
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As the discharge ourrent of C5 on T4 decreases the positive feed—back cur 
rent on the emitter of TR3 goes down correspondingly. At a given point, TR3 
goes out of saturation giving out a decreased collector ourrent which causes 
the collector voltage to go towards the -20 V. Capacitor C5 begins to charge 
up causing transformer primary current reversal, 

The reversal of the ourrent on T4 primary induces the positive feed-back on 
the emitter of TR3 to go negative. TR3 cuts—off. 

The stopping of current on T4 primary causes a negative voltage peak. This 
pulse would reach very high values were it not limited to -20 V by diode D44,. 
See portion B of Fig. 3.21. As soon as this transient is finished, TR3 goes 
back to the conducting state through the action of the negative portion of 
the command signal on the base. But because the negative portion of the com 
mand is initially. not very negative, small noise peaks can still out it off. 
This is demonstrated by portion C of Fig. 3.21. 

These sort of cut-offs ‘can occur both at the start and finish of the TR3 
switch-on command, No damage or malfunction can occur to the Power Supply even 
if several cut-ons and offs are experienced, 

Fig. 3.22, shows the behaviour of the signals, used to drive an SCR gate,pre 
sent on a secondary of T4. 


<q. Cathode of 032 
-(SCR gate) 


—_— Anode of D32 Seale Ve 10 V/div. 
Scale 0 = SO us/div, 


Fig. 3.22. — Signals on T4 secondary 
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description 


3.4.6. — Rectifier bridge 
.The reotifier group is made up of a six phase. Buideey grouping 6 normal sid 


| ®) 


. con diodes and 6 silicon controlled diodes, 


* fhe waveforms shown in Fig. 3.23. were measured at a fiotioious star centre, 
They are representative of -the’ bridge input yor ese pot assume & value: of 
. 70 v peak-to-peak "eb 0 t ‘ - * : 
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om - Fig. 3.25. shows the voltages present between gate and cathode of the SCRs. 


SCR esthode . 
Seale O = 10V/div, 


Soale¥ » 2 us/div,. 


Fig. 3.25. — Signals on the SCR gates 


The difference in the resistive characteristics between SCR gates and anodes 


‘Se among different examples within the same type,can give varying potential 
Loe drops independently of the current that goes throuch-then. 
Failure of one or more SC gives rise to output gaps readily identifiable 
with the aid of a scope, 
304.7. —- 1 filter 
The output. of the rectifier bridge is smoothed by a filter group comprising 
a 3.5 mH coil and a capacitor group having a total capacitance of 0.22 F,. 
3.5 #H R120 
Froa rectifier >—— oe SVVYV 1-9: 
a1 14,4 aQ 
ov ov 
Fig. 3.26. + Smoothing circuit schematic 
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The 6 phase voltage applied to the smoothing oirouit reaohes max peak=to- 
peak values of 20 V, while the output peaks do not go beyond 50 mV. 

The filtering property of the IC filter is inoreased because the ~ frequency 
of pulses superimposed on the reotifier out level'is 6 times the frequency 
of the mains supply (i.e. 60 Hz x 6 = 360 Hz). 


The initial ourrent value required at switch ON would be very high, because 
of the large capacitative value of the egrets if it were allowed to charge— 


up unimpeded, 

The coil, in series to the capacitor charge cirouit, goes into saturation at 
about 100 A, beyond which value it becomes -inefficient as a charge current 
limiter. Because of this the switoh ON current could reach peak values inthe 
400 A range, level sufficiently high to biow all the extra—fast protective 
fuses on the 6 phase bridge. 

So, to prevent such eventuality, a 14 ma corstantan resistance is put in se 
ries to the coil to reduce the charge peak to 300 A. 


3.4.8. — Services supply 


The Services supplies are +20 V and —20 V. The cirouit is shown in Fig.3.27. 
The Services 0 V is not tied to ground, but is kept. at a DC level of about 


~7 V. The reason for this is to allow the comparator cirouit to function cor 


rectly, it being the only oirouit that is DC tied to the output power oircuit 


. F13 , 
041 —)—* pre 
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Fig. 3.27. — Services supplies circuit diagram ~ 
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‘a 3.4.9. —- Safety devices 


324.9.1. — Voltage proteotion 


The Power Supply output voltage, is restricted, in its variations, to; 8 % 
of the nominal value. This restriotion is implemented by the de-energizing of 
the main breaker TL1 whenever the output is greater than +21.6 V or below 
-18.4 V. 

To obtain the tolerances, a part of the output voltage is oompared with a@ 
reference voltage by two oomparator oircuits housed in the ALI 030. 

The voltage fed to. the oomparator oircuits is drawn from dividers whioh have 
one end oonnesoted to the voltage to be protected and the other to a fixed 
-10 V used as constant reference, This -10 V is given by the ALI 030. 


+20 V to be protected 


To +8% comparator To -&% comparator 


=-10 V reference 
Fig. 3.28. — Supply for voltage comparators 

To ensure that the comparators function at the imposed limits of + 8%, the 
voltages fed under nominal oonditions must be -+0.6 for the +84 and -0.8 V 
for the -8%. Adjustment to these values is obtained through RV8 and RV9. 
If the +20 V output reaches +21.6 V, the ayes to the +84 oomparator varies 
from +0.6 V to 41.1 V. 
If the +20 V output reaches +18.4 V, the input to the -86 oomparator varies 
from -0.8 V to -1.3 V. 
Switch ON peaks and trangients during normal operation must not affeot the 
comparator circuits. A delay is imposed to ensure that the variation is felt © 
only after 50 msecs. : 

ee Because the delay is so long, the protection is termed as slow. 
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i Je4e9. ee = Current proteotion 


The proteotion against overourrents for oirouits. within the Power Supply is 
done with fuses, while overload protection on the output side. is done with 
breakers. See Fig. 3.6. a 


The blowing of a fuse or the trip-off of a breaker oauses suoh a variation © 


in the output voltage to induce main breaker TLi to de-energize. 


The opening of the breakers (see Fig. 3.6.) oauses the Power Supply to fall: 


off-load through the aotion of a secondary ocontaot inserted on the hold-on 


oirouit of auxiliary relay RL1 whioh, in turn, oommands the main breaker TL!. . 


The six Pi fuses are fast blowing and are used to proteot the semiconductors. 


3. 4. 9. 32 - Thermal protéation set ar? 


The SCR Power. Supply: has two, points proteated by ‘themeswitohes against ox 
cessive temperatures, - 

- One is in the ALI: 032.° Consists of 3 XVixon tude {Eset oseitohes mounted on 
the ‘power transformer. They are connected in serie on eaoh of the 3 spay 
windings and operate at temperatures above's35°C. . _ 

~ The other is in the ALI 031. Consists of one thermoswitoh operating at 
temperatures above 90°. It is mounted on the heat sink of silicon diode 


D25 because it is the diode nearest to the fan and is the best suited ; to. 


signal a possible fan fault. . 
If either one of the 4 thermoswitohes ‘opens, nein breaker TLt de-energizes 
and two lamps lights “eo 
- one is looated on the ALI 030 (oommand fiGaiile), 
=— the other lamp is on the ALI 031 (regulation module). _ ; 
The lamp on the ALI 034 renains 1it only for the time in whioh one or .. more 
thermoswitohes are. offen, 

The lamp on the ALI 030 remains on even after the thern oswitohes close, To 
extinsguish aN the AC mains must be switched OFF. 


424V 


.F 


Yo alt: 050 


— et es ee Cee ee GD 
. ° 


eee eee ae ee See 
Fig. 3.29. — Thermoswitches logic 
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Te: might be necessary. to have the. Power subly operate. for short periods 
iwith one thermoswitch disabling it.. It is then necessary to short-oircuit to 
ground (point 1-6 with 2-6 on connector. J2) the overtemperature signal to 


"enable the enerelze of TL. 


3. 4. 10. = AC supplies 


The circuits located. in the ALI 031 ‘and ALI 032 which together supply ‘$rang 
former T1 and T2 are shown in Fig, 3. 30.° 


sav : , +" oes 
from ALI 030 a ee ee | ee To lemp OFF 0C- 
l -. Lt Hie oe eal" 8 1 es To temp ON DC 


if 


To T1 


. +24V 


from ALI. 030 To ALI 030 ° 
; (To RL1 energize 
circults) | 


Fig. 3.30. — Ti and T2 mains input schematic 
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Main breaker TL1 made completes supply path to transformers T1 and T2. ’ 
The making of TLi is ognd et toned Pe the fact that RL1 is made and RL2 * not 
made, 
The purpose of RLi is to prevent the energize of nA if fuse 53. has blown. 
The main breaker is also prevented from energizing if either one of fuses F1 5 
F2, F4 or F5 are blown, because the energizing vol tage ron it is ueken down 
stream of the fuses. . . 


3.4.11. — OFF load operation 


The minimum load that must be connected to a Power suaca to ensure correct 
operation is 13 A. ji 

For maintenance reasons or for trceubleshooting purposes it may become neces 
sary to remove the normal load from a Power Supply and to make +f. . function 
with a test load. 


This possibility is realized by ee contacts S4 and S85. The opening ores 


‘ the contacts removes supply from the P.S. itself because by - Sone mee 
RL1 also. TLi opens. , 
This is caused by the opening: of the secondary contacts of S4 and $5 (see ts 
Fig... 3.31.) and by: the action of the voltage protective circuits that $de-.--' 
energize RL52. Voltage Petecu on circuits tap source © to be compared: -. down 


stream of S4. 


’ 


So, to prevent the sequence of events sexi ously ieeelieds it is deseisdaxsra es: 


link together points 1-2-3-4, row 1 of J2, with the pobuPsponeine points of 
tow 2. See Fig. 3.31. 


“In this way, thp secondary contacts of 54 .and S5-are put in short-circuit and aa 
the output of the voltage dividers is clamped to O V thus inhibiting the ac. 


tion of the protective circuits. 


If it is only necessary to remove the. load inherent to S5, it is. sufficient 
to link 1-2 and 2-2 of J2. 


If it is required to remove ans load inherent to S4, it will be necessary to. 


“Link 1-1 and 2-1, 1-3 and 2-3 (voltage protection) and 1-4 and 2-4, 
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Fig. 3.31. — Links for OFF load operation 


Relay RL! becomes energized by the +24 VDC supplied by the ALI 030 when the 
string of contacts going to ground is made. , 

if the +24 VDC is short circuited to ground at Rid (point 1-5 and 2-5 of Je 
on ALY 031), the energize of RLI is prevented and also is prevented the sup 
ply of AC power to the SCR P.S. In this case, diode D50 sees that no current 
returns from the ALI 030 energize RLI|. 
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4 consisting of: 
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4. AC POWER DISTRIBUTION 


4. jam OPERATION 


’ The ip tet tation of AC eel y to the various machines making up a «GE 130 


System is done by, means of an aspeantd of interconnected Elementary - Units — 


gar Ae 
ALI 280 
ALL 290 | 


The maximum- aneeie ALI “360 ‘that ean “86 duticent ia 4. the slaving between. 


_ the various distribution units is realized by using a VAR 591. . 


The ALI 260 is: an E.U, having the same physical dimensions | of. an. SiN ‘module 


and sis housed. in. the | sane: Wing; eek? holde the Power 5 ER for ia Mae Pie 
ter. a8 : ; 


.. Those systems: that use inde. > ‘ant ‘23608; 2 dase two “of: ‘then ‘fitted, in: thé a MZ4 


Power Supply wing and the: third in the MTC wing. | 


“Tf the system requires: four’ ALI 2608," the Piret x oy Reaked ag er : previ oi 
- ously,. while: the 4th ons. i. Tocatea Aigterentlyy. ‘Sepending: upon the 1. 2 Sete 


configuration. —. on re S 4 


: The following equipment. is mounted on. the ALT 2602... 


Be -A special . plug for mains conhection through and ° individually insulated 


' five core shielded cable, 


. 2) - - A series “or. gpertures. for, Ag. esblas going to the ‘various uni ta, ~ 


3 )% _ A main. ; phere. goneeae ‘breaker upstrean of the whole system, 


NOTE. 3 ae 
Breakers.are, nagneto-thernta switches haviag 3 aistinet positions: es 
1 ON’! = SwiteH-closed or made, ~.” pe. 
; Z 2 in TRIPPED « -' Position caused by an over iced.” ajuk ; SiS cee ay elas at 
"3 ~.0FF si ~ Switch Lopes or isolated, — ‘ ss wy ba wea _ me a ee eae a 


; it is poasib fe to. go - “form TRIPPED to ON only if, averything ig ‘fuictioning correctly (hee : 
Joads or faults removed), Otherwise It Is not possible to mane | ty shifé the breaker to ON.]- 


om - 


“"4)- A maximum number of four} phase breakers located upstream of the a 
output lines. if operation in required at 117 Vy only one ‘phase and neu = 


cal is pubeds A single Por prepicer is fitted on tho phase line. 
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The ALI 260 oan be utilized to supply B load not greater than 24 Ay pene 
through the four available 3} phase -outputs,. 

Whenever the number of 3 phase peripherals is greater than 4s the outpity ‘of 
the ALI 260s are to be dnereeeed. = Py the- agopeton of angtber Es EL en entery per 

‘the ALI 280. = 4 

Thé connection between thes .two E. ues is "aoné with a aoreenea, 5! inediateds 
cores cable. ; = kee 
The ALI 280 is the size ‘of an ‘SNN module and is housed inside the. Dise con | 
troller wing.. . r 
A11L possible combinations of neve and 3 phase loads can be sohisveatiroigl 
the use either of single or 3 phase biphiea agit apt to withstand ene loads © ab 
sorbed by the peripherals. . : 
The graduation of breaker values must. be suoh ‘as to ensure that wales are 
in decreasing order from the Main Breaker. ; ; edie 
All AC supply cables are screened. ane braiding is grounded at only one end 
to prevent ground loops. ; © iss 

Breakers only affeot phase carrying. wires. Ground and neutral aings are al. 
ways in electrical continuity. = 
Terminal strips on the ALI 260 and 280 are the oonnecting a for ‘ground 
and neutral wires of all the cables going there... 

The neutral wire is kept isolated from the system ground, ‘ 

All ground wires and screening braids. are ica A connected to the metal 
structures of the equipment. , 

The Power Supply, and usually also the peripherals, are connected to the AC 
through an L.C. filtering unit: the ALI 290. It is an E.U. normally fitted 
inside the equipment that uses it. Has a Hubbel plug and cable output aper 
ture and is used to prevent . the propagation of: noise. along the AC supply ca 
ble. This obviates; aes oe gas between the m egtes units making up uh sys. 
ten. . 

-Mains noise is filtered away by LC. ‘filter. boxes” looated inside the ALI 290. 
Some peripherals have their own filter ‘networks built-in - (CPZ 103, CRP 100 
and DSS), while others do not require any filtering at all (CRZ 100). aa? 
The latter ones are conneoted tre to the AC cis eri patio panel aus 260 
‘oF ALI 280}. 
Fig. 4.1. shows the various possibilities of connection between ALI 260, ALI 
2&0 and ALI 290. ; ; 

The ALI 260 and 280 may be adopted “to the various site gisatasas that a 
GE 130 can assume. This possibility is given by the faot that either single 
or 3 phase breakers, with adequate load carrying charaoteristics for the num 
ber of peripherals connected, can be fitted to the ALI 260 and 280, 

The figure only shows a theoretical number of breakers which can vary from 
system to systen,. oa 
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Fig. 4,1. - ALI 260-280-290 connection principle 
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4.2. — INTERCONNECTIONS BETWEEN ALI 260 


A GE 130 system, in its basic configuration, requires two ALI 260. Any subse 
quent addition to the system is an extra load on the pair of ALI 260s, 

An addition of an ALI to the basic pair ene the oe to A aie A while four 
ALI 260s give-out 96 A. | 

Each ALI 260 receives its mains a a through an. individual sable with ra 
Hubbel plug. 

A slaving system, given by the VAR 591, allows the de-energizing of all the 
ALI 260 breakers disconnecting any particular mains input cable, 

Relays RL1 and RL2 of the VAR 591 are always made, while relays RL3 and RI4 
are utilized as follows: : 

-~ for two ALI 260, they are fitted across RL3B and RIAB, 

- for three ALI 260, ,they are fittdd across RL3A and RL4B, 

- for four ALI 260, they are fitted across RI3A and RLI4A, 


Se ee ee BN a i EY = A er at in tee es i 
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ee A sacl ' 
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| Se a, er ' t: 
/ VAR 594 
oo 1 
i 
1 
[> f 
icc este aed eee A 
CSS SSeS A 
lis 3rd ‘ALI 260 H 
= 1 
be i 
A. ae ot 1 | 
bik: “panei enconinsaar wank 
1 4th ALI 260 
1 ‘ 
I cdc i m1 ie cs eum eit a al gee ae (ae 


Fig. 4.3. = Interconnections between ALI 260 


GE 130 — POWER SUPPLY . 
. description 73 4.409.1.075.O/A 


4.3. — FAN PROTECTION tat . : , oD 


All GE 130 subsystems are forced air cooled, Bach individual fan is protected 
by one of two systems: : 

~ with a stall vane that operates a mioroswitoh, 

- with a resistanoe heated. thermoswitoh oooled by air flow. 


Thermoswitohes or microswitches on each fan module are parallel connected 
and their status fed by two leads to the fan supply terminal board. 
All modules are parallel oonneoted and go to the terminal “board on the 


The VAR 300 is an E.U. fitted in the base of the Power Supply wing. External 
ly it has a toggle switoh and a terminal board, Its purpose is “to switoh OFF 
the whole system if at least one fan fails to start, run or operate oorreot 
ly. See Fig. 4.4. , 


Interconnected agus 


Te ALI 260 
and TAV 460 


’ Fig. 4.4. — Fan protection circuit 


© 


GE 130 aor PQWER SUPPLY : 
description. , 14 4.409.1.07 6,0/A 


The VAR 300 has a delaying circuit which energizes RL! about 10 secs after 
the msws have made, 

When the AC ON pushbutton is depressed,on the TAV 460, the main breaker on 
the various ALI 260s are energized giving AC power to the whole system. 

The fans take less than 10 secs to reach rated RPM. When they have reached 
such a speed, their relative mswsopen outting supply to the delaying cirouit 
and to relay RLi. | , 
During fan run-up and while the msw pertinent to each fan is closed, tran 
sistors TRi and TR2 have 24 VDC applied to them. The base voltage of TRI; 
tries to reach the +24 V with a time constant given by R1 (C1 + C2). ey 
Emitter followers TR1 and TR2 put on relay RL1 the amplified change current : 
of C1 + C2. So, about 10 secs after the AC ON pushbutton has been pressed, 
the amplified charge ourrent reaches a level capable of energizing RL1,if no 
msaw has opened in the meanwhile. 

If at this point a msw closes because a fan is running in an abnormal manner, 
the main breaker of the ALI 260 de-energizes and power is removed from the 
whole system. 

fo localize the fault, it will be necessary to run the system without the 
full fan oomplement.. To achieve this the toggle switoh S1 will have to be po 
sitioned in OFF with the. result of short-ocircuiting the contacts of RLI. 

As a safety preoaution, a contaot of switch S1 is utilized to forward a pos} : 
tive level to the ALI 030 to disable the switoh ON of the system +20 V' power | 
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supply. This system simulates an overtemperature condition. ; a 


5.1. - GENERAL 


‘5. ° CONTROL PANEL-ALI 030 


The Control Panel can be connected to a maximum number of 4 Power Supply 
units each made up of an ALI 031 + ALI 032 (SCR Power Supply) or to an 
ALI 150 (Switching Power Supply). 

The prinoipal function is performed by a relay which, through ita various 


contacts forwards AC power to the several Supply units.-: 
The relay drive circuits are controlled by two factors: 
- temperature level of some components, 

- output voltage of the Supply units. 

In the event of a fault, a timing circuit disables the effect of the ON push 
buttons for about 3 secs from start of pressurs. If the DC voltage has reach | 
ed the + 8% range levels within 3 secs, the ON pushbuttons are digas if. 
otherwise, even repeated attemps will give negative results. ay 


. Fig. 5.1. shows cable interconnections between the Control sapere Operator 


Panel and Power Supply units.” . - : 

Fig. 5.2. shows the block schematic’ waveecan of the. Saidous, components thas 
make up either an SCR or a Switching Power Supply.- : ee 

The ALI 030 produces the following De: Services cs ores ial i 


. 


a) +24 V, utilized by the relay giveuites oe Gee 

b) +40 V, used by the threshold level discriminator eineilitas 

ce). +10 V, reference voltage for the comparators used to sense the + 
denataxe voltages. ' 


+ 
R 
o 
we 


a) -10V, reference voltage for the comparators used to sense the + a on 


vositive voltages. ‘ ee 


These voltages are present from the moment on is pressed ana: right up ta the 
pressure of AC Orr. ; : 


Ke’ 
. 
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Fig. S.i. — Linkup between Operator and Control panels and supply 
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5.2. — Power supply block schematic 


Pn se mee me em ee ee ee ae ae ee I 


Honeywell Information Systems Italla 
r oat 
! 
| 
| 
! 
1 
j 
| 


> 
‘ 3 
Beccceeda 8 1 
ea 3 z 
! = 
A 
i) Oo ” 
13 5 3 TS} -43 
i. 3 3 . 
) 
1s ¢ < a (} ond 
if L 3 - fe 
bs | Ce Cle | 
li 
1° 


3 
o 
¢ 
° 
a 


iva" | 


4.409.1.080. 3/A 


- 79 


GE 130 — POWER SUPPLY 


description 


5e2e — OPERATION 


5.2.1. — Switoh—-in 


When lamps READY and OFF on the ALI 030. and lamp AC ON on the Gieuatos Panel 
are lit, the Power Supply units may be switched-—in. 

Lamp READY is lit by the +24 V, while lamps OFF and AC ON are supplied thru 
the normally olosed contaots of the TLi main breakers. This is done to ex 
tinguish the lamps at switch-in. The mentioned oontaot of the bogsibye four 
P.S. are connected in parallel. 

Switoh-in is done by either pressing one of the two ON sib boris or only 
- the one on the ALI 030, if LOCAL REMOTE switoh is in LOCAL. This action ener 
.gizes RL55. 

One end of relay RLi, located in eaoh P.S. abit; is put to eccuna ewe 
contacts RL56,°RL54 and RL55. As at the other end of 8 all RLis there . is 
+24 V, these energize and make a continuity path for the main breakers TI1, 
which, in turn give AC to the Power Supplies conneoted. Visual indication is 
given by the lamp ON, 

When the output reaches the correct value (plus and minus 8%), relays RL51 
and RL52 make. Their contaots are in parallel to relays RL55 and RL54 which 
act as the hold-ons for the RI! relays. Visual indication is given by lamp 
DC: on ALI 030 and Lamp DC ON mounted on the Operator Panel. Supply is through 
series ocontaots of RL51 and RL52.~ | 

About 3.seos after. ON has been pressed, RL54 (timing relay) energizes. If in 
the meanwhile relays RL51 and RL52 have not energized because. the + 8% level 
‘has not been reached, all the RL eats ent TL1 breakes fall out even if ON 
is kept pressed, 

This is to prevent the distribution of supplies if one P.S. unit is out of 
order. 

Retay RL56 de-energizes for overtemperatures., No AC voltages oan be sie otieas 
Switch LOCAL ~ REMOTE, when in LOCAL, prevents. the switoh-in of Power Supply 
units: from the Operator Panel, This is to facilitate maintenance operations. 
Under LOCAL conditions, lamp LOCAL is lit. 
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& 5 2 Switoh-out | 
ee switoh-out of the Power Supply units is done by pressing either POWER OF 
on the Operator Panel or OFF on the ALI 030. 
These two pushbuttons are series conneoted and, when pressed, cause an in 
terruption in the ground tie of relays RL1. These de-energize and cause the 
main breakers TL1 to fall out too. 
This conditions is visualized by the faot that lamps ON, DC ON and DC rs) out 


| and OFF and AC ON come on. ' 


5-3. — SAFETY DEVICES 


: The ALI 030 has three proteotive systems, apt to switoh-out the Power Supply -- 
units in the event of a malfunction. 

- Voltage protection, 

- Temperature protection, =e 

- Power ON sequencing. © 2 +. | hy eee 


a ° ; ° ne 


5e3e1. — Voltage protection 


Signals, proportional .to the value of the output of the Power Supplies, are 
(> fed to two threshold voltage disciminators, ‘The output goes ‘to act on relays 
\4/ RL51 and RL52. : : 


a- RL51 de-energizes when one or more of the voltages under exam goes be 
yond the 8% of the nominal value, a 4 


b — RL52 de-energizes when one or more of the voltages under exam’ goes under 
the 8% of the nominal value. 


Each threshold voltage discriminator ciroult is made up of two parts: 

~ Voltage divider, Housed either in the ALI 031 or ALI 150, 

- Discriminator. Housed in the ALI 030. 

Thé following figure shows the simplified circuit diagram of the +8% voltage 
protection : 

Potentiometer RV8 is trimmed to give, under normal conditions, a slightly po 
_Bitive output (= +0. 7 V)3 pine pest not sufficiently high to cause the conduc 


tion of TR51. 
Under these Sonia? transistor TR52 is on, TR53 off an relay RL51 is -en 


ergized,. 
If the +20 V goes above 21, 6 v, the Sutut of RV8 iverawdis of ‘such a ie 


\ ty to come TR51 to cut on, reversing the previous conditions. 


The circuit that carries out the +8% protection of an SCR unit, does both 
the +8% and the -8% ohecks on the voltages given out sae se Switohing units 


(7e piece ae this unit already does the OR between the + and —8 oe o 
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Fig. 5.3. — Simplified + 8% voltage protection circuit 


The -8% check on the SCR voltages is done by a cirouit similar to that used 
for the +8%, the only difference being that PNP transistors are used instead 
of NPN ones and “the supply is negative instead of positive. 

The output of potentiometer RV9 is about -0.9 V. 

Links shown in Fig. 5.4. are to inorease the intervention of the protection 
from + 8% to 25 to 30%. This is aohieved by shunting to ground part of the 
current applied to the base of the first two transistors. 
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Fig. 5.4. — Simplified +8% voltage protection circuit 


Supply to the voltage protection cirouit are obtained through a reotifier 
oirouit and Zener stabilized, 
Fig. 5.5. shows a i a version of the voltage oPotectien power supply 


oirouit, 
Pe. 
SF ] } 
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Fig. 5.5. — Voltage protection power supply circuit 


* 


The + and —10 voltages are utilized as potereita: in. ihe voltage divider eir .. ‘ 


cuits for the + 8% protection. Tolerance on them is + 25 on nominal. 
’ In each divider circuit there is a current’ flow of about 10 to 12 mie For 
‘this reason, the number of voltages that can be ‘protected. depends on the cur 
rent given out by the resistors on the Zener. With the shown values, the nun 
ber of voltages’ (Power Supply units) is 3 positives plus 1 negative. The num 
ber of. positive vol teaed, can be ADOTeRESS, Zo T by doing Pipa x _ - XK! and Y 
= 7% ; 
The said links allow a pate current flow towards aacaes p59 Te D59 II ew 
ing an increased. current availability for probable. divider additions. 
A contact od relay RL! has been put in series to the positive voltages so 
that, when the output goes beyond’ t the set limits, RL51 de-energizos, also 
bringing down TL1. ; 
The instant in which TL1 opens, the output begins to go towards zero entering 
again inside the tolerance range. At this point a Snetey ies again closing, 


as a consequence, TLi. 


\s 
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If this operation were to continue, “both the relay and the breaker would. .. 
begin.to ohatter, partioularly so if the output is not heavily loaded, | 

To prevent this sort! of operation, a contact (1-3) of relay RII has’ been put 
in series to the auxiliary supply for the +82 protection circuit that cuts 
supply if the BEokoott on intenyones for high ami nie oondi tions. Es ; : 


5. 3. a - Temperature protection : acne, eagle rt or ae, “ai 
_ Excessive temperature condi tions act on relay RL56 which can become " @nerg 
‘.ged through two. separate paths. ‘ ‘ 


- through the circuits of TR58,: ihe a SO piper: : a hae 
~ through a contact relay RL56. , ; ee ae 9 
- With a temperature inferior ‘to the max allowed, the Gheracae shen on the 
ALI 031, 032 and 150-are closed. No potential is, applied to the base. transis 
tor TR58,. with ‘the result that, it. does not conduct and. ogy RLS6 is de- 
energized. . Bas : : 
_. Whenever one or more’ }heraodwd takes -open "‘pécause | of excessive temperature 


levels, lamp TEMPERATURE lights .and a positive. voltage is applied to the bass 
_ of TR58, which starts to conduct. RLS energizes lighting lamp TEMPERATURE ; 
"on the. ALT 030.. 

The energizing of RL56 causes the olosure: of its ‘contact b 9-11, “which is the 
hold-on on the +24 V. ; ‘ 
The only way to de-energize RLS6 ee to "extinguish TEMPERATURE, is ‘to remove 
power from the ALI .030 or, in. other words, switoh off the whole systen. - 


The reason for the ‘fhold—on of - -RL56 is: then to ensure that if a malfunction — 


occurs, the Enginger can not restore: working conditions by pinply pressing 
ous, without ss fully consbious | of. a fault.. : 


La 150 | | ALI 031. | : oa . p32 
a: Fig. lad a Reh Seba protection sehetmale oa 
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59 Power ON sequency 


This proteotion is necessary to prevent the application of power to the equip 
ment whenever a fault oondition exists. 

If no fault condition exists, pressure on the ON pushbutton annuls the pro 
teotion by putting series contacts 9-11, of relays RL51 and RL52, %in paral 
lel to contact 1-4 of relay RL54. 

This proteotion aots on relay RLo4, circuit action ie through transistors 
TR57 and TR59. 

Section B of. the ON ere supplies the circuit during the power — ON 
sequencing phase, After a time, given by CR (R76 + RV51) . (C56 + C57), uni 
junotion transistor TR57 switches on, Through the conduotion of TR59, relay 
RL54 energizes so cutting the +24 V supply line to the RL1 relays by means 
of contact 14. 

During final check out operations, protection delay can be set through RV51, 
mounted on board PACO 03 on the Control Panel. 

Normal delay is about 2 secs. 


076 272 


Fig. 5.7. — Power ON sequencing protection schematic 
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5.4. — POWER SUPPLY FOR +24 RELAYS 


i ge 5.8. shows the simplified circuit for the supply of +24 V to relays. 
Lamps intensity can be varied depending on their importance, The supply of 
such lamps is diode coupled to prevent more than one ALI 030 act on any one 
lamp. To this purpose, relay RL53 i6 fitted if more than one ALI 030 is uti, 
lized.: 
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6. +20V POWER SUPPLY EXTENSION 


6.1. =— INTRODUCTION 


This extension, housed in wing E, is called upon whenever the subsystems,con 
nected to the +20 V supply, require a current greater than the 65 A. given 
by the Power Supply housed in wing D. 

The extension enables a max current output of 130 A. 


6.2. =— GENERAL 


Input 


The extension receives the AC supply from the pertinent ALI 260 breaker 
through the ALI 290 mains filter. Values and tolerances are the same as those 
of the main Power Supply. 


Output 


Furnishes +20 V- with a max current of 65 A. 


Note 


The characteristics of this extension are identical to the main Power Supply unit. 


6.3. — PHYSICAL CONFIGURATION 
The Power Supply housed in wing E, see Fig. 6.1., comprises: 


- ALI 031 : SCR adjustment module, 
- ALI 032 : SCR Power Supply module, 
- ALI 290 : Mains filter. 
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ALI 031 { SCR adjustment module 
ALI 032° { SCR Power Supply module 


ALI 290 { Mains Filter 


FROM OTHER SUBSYSTEMS L) 


Fig. 6.1. — Physical configuration 
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6.4. — OPERATION 


The extension functions in the same way as the main +20 V SCR Power Supply. 
It must be remembered that commands and indicators are interconnected be 
tween the extensions ALI 031 and the ALI 030, 

Through terminals fitted on the CIF 101 cable, two jumpers are to be inserted 
from the ALI 030 so as to increase the current towards the voltage protec 
tion oircuits Zener diodes D59I and DS59II. 


6.5. — CONNECTIONS 


The GE 130 Installation Manual, Part n° 4.571.0.001., will give all the ne 
cessary instructions regarding the connection of this Power Supply extension 
to the CFU. 

The unit covers will vary depending upon the layout adopted for the CrU =- 
Power Supply — Console. 


O 
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T. COMMAND PANEL - ALI 0308 


7.1. — FOREWORD 


This panel has been designed to supply commands and status signals to the GE 


130 Power Supply. 
‘ The ALI 030 B can govern up to 4 power units. 


Te2e — FUNCTIONING PRINCIPLE 


Refer to the attached circuit diagram n° 78D102102. 
Transformer T3 has two secondaries: 


1) 21.8 V r.om.s. and 2A I r.m.s. which, through a diode bridge (D55 to D58); 
outputs 24 V + 10% to supply the power-up, switch-off and status indica — 
tor circuits. 


2) 40-0-40 V rem.s. (centre tap) which, through a diode bridge (D51 to D54), 
supplies the two + 10 V + 4% voltages for the slow voltage protection 


dividers. 
oO Through the command panel OFF pushbutton, and possible OFF push-button on the 
zs operator panel (when there is no operator panel, link J6 or J7 connector con 


*tacts 1-6), the 24 V voltage is issued to ON pushbutton contact 4 and then , 
through J4 connector contacts 1-13 3-13 5-13 7-1, to the power unit relays. 


Note 


The single phase supply voltage (220 V - 50 Hz or 208 V = 60 Hz) is applied to tersinal strips 


P4 and, through fuses F51 = F52yto the transformer primary. 


To switch from one voltage to another, act on the T3 transformer. 


The RL1 relay circuit eee ea terminals 1-2, 3-2, 5—2, 7-2 and tran = 
sistor TR53 towards ground (— ). 
To energize the various RL1 relays therefore, TR53 must be saturated. 
When powering-up the Power Supply with the a.c. voltage, TR52 conducts, TR53 
results cut-off and the power units are consequently cut-off. 
Depressure on the ON pushbutton will supply the TR51 circuit which, however, 
will remain cut-off until voltage across capacitor C51 triggers Zener diode 
D60. 
TR51, though D62, saturates TR53 with subsequent energizing of the various 
power units RL1 relays. 
After the R54-C51 time constant, TR51 will saturate. . 

© Supply to TR53 is only insured if, in the meanwhile, TR52 has cut-off. The TR 
52 cuteoff status is only insured if all the voltages have returned within 
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their respective tolerance range and therefore only if the IC51 output is at ov. & 
If this does not occur, TR53 is cut-off and the Power Supply is consequently 
switched off. , 

The TR51 circuit accomplishes the function of a timer, so as to avoid forc — 

ing a Power Supply switch-on for approx 2 secs if the voltages are not all 
within tolerance. ° 

This circuit will function as soon as the ON pushbutton is depressed. 


Te2e1- — DC Indicator 


Cut off of TR52 (voltages within tolerance) also determines the saturation 
of TR54 and consequent light-up of the DC indicator lamp. 

TR55, cutting off, will in turn issue, through R82, a 24 V voltage (80 mA) 
to the DC lamp physically located on the operator panel. 

R83 is a current limiter for the operator panel AC-ON lamp. 


The 24 V voltage is in series to R83 when the power units main breaker is 
set to OFF. 


72.2. — Overtemperature Indicator 


This status signal is derived from the D69 SCR diode circuit. @ 
Through diodes D81 — D7O and D82 — D71 (D70 and D71 are Zener Diodes), the 
D69 gate receives the ORed overtemperature signals which, triggering the SCR 
diode, will light-up the TEMPERATURE lamp and,through D68, cause TR53 to cut 
off with consequent switch-off of all the connected power units. 


7e2e3- ~ LOCAL REMOTE Function 


The panel may be isolated from the operator panel or from other panels as 
far as the ON command or any other power-up conditions are concerned. 

It is still possible to give the OFF command from the operator panel. 

The DC-ON and AC-ON indicator signals are always sent to the operator panel. 
The LOCAL-REMOTE conditions are realized with switch S3 whose transfers A-B- 
C determine: : 


1) - REMOTE position (closure between 2-3) 
A — enables power-up from the operator panel 
B — does not supply SL3 (LOCAL) 
C — enables a power-up conditioning with other Power Supplies 
2) - LOCAL position (closure between 1-2) ' 
A — interrupts the ON command issued from the operator panel or any o - 


ther panel 
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B — determines "LOCAL" lamp hight-up, monitoring the actual panel ope — 
rating condition 


C — interrupts other Power Supplies conditioning paths 


' Diodes D75, D74, D76 


These diodes are inserted to uncouple the +24 V voltages of the various pa — 
nels which may be interconnected. 


Te2e4. = J4 Connector Function 


This connector, consisting of 11 rows of 6 contact faston elements, has the 
function of interonnecting the command panel with the power units (rows 1-8). 
Rows 9-10-11 allow issue of signals and conditionings to other command panels. 
Signals exchanged with the power units are: 


- 1-1 (3-1, 5-1, 7-1) Brings the +24 V on the power units RL1 relay 
« 1-2 Receives the RL1 feedback, grounding it through TR53 

- 1-3 Free 

« 1-4 Free 

« 1-5 Supplies the OFF lamp after a TL1 transfer 

- 1-6 Free 

. 2-1 (4-1, 6-1, 8-1) Supplies the ON lamp after a TL1 transfer 


« 2-2 Receives the positive signals from the divider network of those volta~ 
ges to be sent to the [VAT (Ic51) 


« 2-3 Receives the negative signals from the divider network of those volta— 
tes to be sent to the /uA711 (IC51) 


- 2-4 Issues the power units with the -10 V reference voltage for the slow 
voltage protection dividers 


« 2—-5 Issues the power units with the +10 V reference voltage for the slow 
voltage protection dividers 


- 2-6 Issues the detecting circuit with the overtemperature signals arriving 
from the units 


-10-1 Issues the GUF with the voltage taken on C57 (-45 to -50 V3I approx 
200 mA) . 


210-2 Issues +24 V to the VAR 300 to detect overtemperature conditions on 
the machine blowers. 
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-10-3 Receives the overtemperature signal from the VAR 300 and forwards it 
to the detection circuit 

211-1) : 

11-25 onnected to J8-1 and J8-2 these contacts, when bridge linked, paral— 
lel resistors R85 and R86, increasing the current towards Zener diodes 
D82' and D8e2". : 
This enables to supply a greater number of comparison dividers (With- 
out a jumper strap, four voltages may be protected, while up to eight 
voltages can be protected if the contacts are linked). 
The jumper is inserted at "system level" as only then will it be deci 
ded as to how many power units are to be supplied. 


Connector J4 Row 9 


From time to time connection with contacts 5 and 6 of the same row ’ 


they either determine power-up conditioning to other Power Supplies or 
receive it 


eo 
wm BWP = 


Through LOCAL REMOTE switch transfer C and D65, it is connected to the 
D63 cathode 


. 6 Connected to the D63 anode 


7.2.5. —- Connectors J6 and J7 


These are Socapex elements with 17 paralleled contacts and have the function 
of connecting the command panel to the operator panel and other command pa — 
nels. 


Their connections are clearly shown on the circuit diagran. 


7.2.6. — Time Counter 


In parallel. with the ON lamp, the counter functions on 24 V + 20% 


7-2-7. ~ Input Terminal Strip P4 


The ALI 030 B has a high voltage input terminal strip P4 with 5 K605 con - 
tacts. 

Contacts 1-2 either receive the 220 or 208 V line,tapped before main breaker 
TL. 

Contact 5, connected to the ground t arriving from the ALI 031 P3-12, con- 
nects the ALI 030 panel reference ground +L to the power unit ground. 
Connections to P4 contacts 1-2 are made with a 4 conductor UL cable (phases 
X, Y, ground) and screen. 
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The ground and screen wires are screwed to the ALI 030 structure, appropria 
tely tagged with a ground label, above terminal strip Pq. 


7-3. = CONDITIONING 
The conditioning mechanism is the following 


- ist Case: A. conditions B 


LOC~REM 


Fig. 7-1 
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- 2nd Case: A conditions B which in turn conditions C < ie ) 
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Fig. 7.2 
Bridge links (jumpers) X-Y-Z-Z' are inserted on the external side of J4q 


upon conditioning. With this sequence, the max number of panels which may be 
chain conditioned is 5. 

This possibility is limited by the number of J4-9 contacts, by connectors 
J6, J7 and by the TR52 collector current. 
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- 3rd Cases A conditions B, C, D 


The dynamics of a 4 panel conditioning will result evident by referring 
to fig. 7.2. 

In such cases, only when A functions may the others be switched on. 

What previously stated in par. 7.2.3., that is to say, thoving the LOCAL 
REMOTE switsh, the various vaneljs B. C. sececeee become independent, still 
holds true. 


7-4. =| VOLTAGE. PROTECTION 


The voltage protection in the new ALI 030 B has been realized with the aid 
of the /uA711C integrated circuit (IC51) whose output drives TR52. 
As the ALI 030 B is interchangeable with the A-L version of the ALI 030, the 
/2AT11C detects the voltage variations which occur on the ALI 031 dividers 
and the signal issued by the OR of a located on the ALI 150 tran 
sformer module boards PIPA and SETE. 

Through connector J4-8-2, the voltage variations of the ORed yar hles are 
sent to the IC51 "NON. INVERTING INPUT" input 4. 

The ALI 031 voltage divider outputs are issued to the ALI 030 through connec 
tor JA contacts 2-2 and 2-3. 

The outvout of the negative variation divider is sent to the IC51 "INVERTING 
INPUT" input pin 7, while that of the positive voltage variation divider is 
sent to the "NON INVERTING INPUT" input 4. 


Te 5e°— DC ALERT 


This status signal, present on the ALI 030 A-L, has been eliminated as no 
longer utilized on the ALI 030 B. 


7.6. ~ GE-130 SUBSYSTEM and GE 130 + EXTENSION 
A) GE 130 


ALI 150 
Transformer Module 


ALT 150 
Adjust. Module 


ALY 034 


#5,2¥— 21a (234 for AL! 150/43) 


220V = SOHz 


+20V¥ = 65A 


AL t 032 r 
With this configuration the voltages 


to be protected are 3 positive and 1 
negative 


Fig. T.3 
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B) GE 130 + EXTENSION Ls 


ALI 031 


@ 
+20V 65 A 
Pima 
see 
Fig. 7.4 
With this configuration the voltages to ba protected are 4 positive and 1 ne. 
gative. 
In such cases it is necessary to increase the current supplied by the Zener 
diode which issues the —~10 V to the positive voltage dividers. 
Such an operation is accomplished by linking J4 contacts 11-1 and 11-2 
aa 
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ROUTINE 


NAME 
DURATION 
PREREQUISITES 


24 


Electronic checks © 


See note 


NOTE 


Do not attempt to carry out any eleotronic checks unless specifically called for in the 


troubleshooting Procedures of the GE 130 Power Supply. 
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3. CLEANING AND LUBRICATION 
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ROUTINE : 3.1 

NAME : Filter cleaning 
DURATION 3 

PREREQUISITES : Equipment must be OFF 


1 — TOOLS AND INSTRUMENTS 


- Screwdriver, blade flat P.N. 4355313 N 
- Handle, universal " 7138485 B 
~- Detergent, liquid household se 


2 — PURPOSE 


~ To restore effioiency to the fan filters. 


3 — PRELIMINARY CHECKS 


- Visually check that the filter has not sustained tears or holes. 
In this event, replace the filter. 


4 ~ PROCEDURE 
1) = Remove the fan housing panel from the wing. 
2) 
3) 


Remove the filter fixing screws and withdraw the filtering element. 


Clean the element by agitating it in a mild household detergent so 
lution. 


4) =- Reverse blow the filters dry with a low pressure nozgle. 


5) - Replace the filters, secure then with the screws previously removed 
and replace the wing panels, 


5 — FINAL CHECKS 


— None. 
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4. ADJUSTMENTS 
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ROUTINE : 4.1 
NAME : Electronic adjustments 
DURATION : - 

s See note 


PREREQUISITES 


NOTE 


Do not attemp to carry out any electronic checks unless specifically catied for in the 


troubleshooting Procedures of the GE 130 Power Supply. 
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5. REMOVALS REPLACEMENTS 


GE 130— POWER SUPPLY 
maintenance | 15 4.409.4.011.0/A 


GENERAL @® ELECTRIC 


GENERAL ELECTRIC INFORMATION SYSTEMS [TALIA 


ROUTINE : 5.1 

NAME : Removals and replacements 
DURATION : - 

PREREQUISITES : See note 


NOTE 


Removal and replacement Routines are described in the troubleshooting Procedures of the 
GE 130 Power Supply. 
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6. MAINTENANCE AIDS 


WARNING 


The troubleshooting Procedures are to be followed whenever the GE 130 Power Supply de 


velops a fault. 
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IMPOR TANTE 


Gli schemi riportati in questo ma= 
nuale sono puramente indioativi e 
pertanto non seguiranno l'evoluzio 
ne degli schemi di macchina, 

Qualsiasi intervento deve prevedere 


‘come prima operazione il sezionamen— 


to del carico. 


Tutte le misure di livelli devono es 
sere eseguite con il tester e non 
con 1*oscilloscopio. 


Le routines seguenti (misure di for- 
ne d'onda non riferite a massa), 
8-4-2, 12-2, 12-5,°13-6, 16-1-5, 
17-4, possono essere eseguite solo 
scollegando la massa della tensione 


alternata di ingresso dell'oscillo — . 


scopio per evitare corto—circuiti 
sull'alimentatore. 
In queste condizioni fare attenzio— 


ne poiché la carcassa dell'oscillo— 


scopio pud risultare carica elettro 
staticamente. 
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IMPORTANT 


The diagrams given in this manual 
are purely indicative and therefo- 
re they will not be according to 
the machine diagrams, 

Every intervention must. plan ag girst 
operation the sectioning of the load. 


All the levels measures must be taken 
with the tester and not with the oscil 
loscope. 


The gollowing routines (measure of wa 


‘ve forms not referred to ground), 


8-4-2, 12-2, 12-5, 13-6, 16—1-5, 17-4, 


may be taken only disconnecting the 
ground of the a.c. voltage of input to . 
‘the oscilloscope in order to avoid 
_shortcircuits on the power supply. 


In these conditions, be careful becau 
se the body of the oscolloscope may 
result electrostaticaly loaded. 
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- Suggerisoe una tracoia da 


1. GENERALITA' 


Questo manuale vuol essere di guida 
al teonioo nella rioerca dei guasti 
sull'Alimentatore per GE 130. 
seguire 
che tiene conto in modo  redlistioo 
delle probabilita di guasto, La ri-« 
cerca viene indirizzata sa quelle 
parti che per la speoifioa funzione 
neéll'ambito della maochina, sono verg 
Similmente pili soggette alla usura 6 
al guasto, 

Sono riportati numerosi disegni espli 
oativi, estratti dagli schemi di mag 
china, 11 oui soopo @ di raocoglisre 
su un unioo dooumento tutti i compo~ 
nenti di un oircuite (oomposto da 
@lementi anohe topograficamente di«< 
stanti tra loro, ma ohe svolgono una 
precisa ed autonoma funzione logica), 
Ogni schema & integrato da una tabel 
Ja ohe riporta in ordine alfabetioo 
@ numerico i componenti costituenti 
il circuito, nonchd le informasioni , 
in forma molto concisa, neoessaris 
alla comprensione del cirouito stes~ 
go ed alla individuazione topografie 
ca dei componenti, 

Per i circuiti elettronioi sono ‘pre 


‘aentati degli oscillogrammi rilevati 


in condisioni di normale fungionamen 
to, mentre 1 punti pit significativi 
dei oircuiti sono corredati oon indi, 
vagzioni di tensioni misurate in oon 
disioni normali, 

Le numerose rappresentasioni topogra 
fiche impiegate consentono di atabi- 
jire una rapide relasione tra schema 
elettrico e disposisione pratioa dei 
componenti. 
Generalmente i componen*ti sono misu~ 
rabili sensa che occorra estrarli dal 
eircuitoy una notevole semplifioa - 
gione nella ricerca del componente 
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4, GINERAL 


This manual want to be a guide § for 
the Field Engineer in the detection 
of failures on the GE 130 power supply. 
It gives an out lineto follow which 
considers in a realistic manner the 
failure probabilities, The research 
is directed towards those parts which 
for their specific function within 
the machine, are more liable to wear 
and failure, : 

Several explanatory drawings are hase 
Given taken from the machine dia -« 
grams and their scope is to collect 
on & single document all-the circuit 
components (consisting of elements 
which may be topographically distant 


one from the other, but which perform 


& precise and independent logic fung 
tion). 

Every diagram is integrated with a 
table which gives in alphabetical and 
numerical order the components form 
ing the cirouit, and the information, 
in & very concise form, necessary for 
the understanding of the circuit ite 
self and to the topographic location 
of the components. 

Osoillograms taken in normal perfory 
anoe conditions are given for the 
eleotronio circuits, while the most 
Signifioant points of the oirouits 
are given with indioations of volta~ 
ges measured in normal conditions, 
The large number of topographic dia- 
grams used allow to establish a ra- 
pid relationship between eleotris 
diagram and pratiocal disposition of 
the components, 

Generally the oomponents may be test 
ed without pulling them out of the 
oiroult; a oonsiderable help in the 
researoh of the faulty component is 
given by the repetitiveness of 
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guasto consegue alla. ripetitivita 
dei circuiti costituenti l'alimenta- 
tore. Infatti la possibilita di com 
parare i riliavi tra due circuiti che 


svolgono funzioni uguali (circuiti di’ 


pilotaggio dei diodi SCR, box tensio 
‘ni ece.) rende agevole la individua~ 
zione dell'avaria. ; 
Nella valutazione dei guasti possibi 
li sono stati esclusi tutti quei com 
ponenti elettrioi (connettori, inter 
ruttori, lampade di segnalazione, fi 
li di cablaggio, ecc.) la cui natura 
e la cui ubicazione rendono evidente 
la ricerca di una eventuale anomalia. 
Lo stesso criterio selettivo @ este— 


electric components ( 


RO a quei componenti (morsettiere , = 


dissipatori, portafusibili, ecc.)che, 
con largo margine di sicurezza, si 
possono considerare non soggetti a 
guasti. 
Sono inoltre trascurati tutti i pro- 
blemi inerenti alla rete di alimenta 
zione, le cui caratteristiche e pre 
stazioni debbono rispettare le norme 
riportate nel manuale di preinstalla 
_zione. . 
. dnoltre durante le fasi di interven- 
"to ltAlimentatore deve essere messo 
‘ sotto tensione solo per il tempo ri 
chiesto dai controlli previsti dalle 
sequenze, Al termine di ogni inter — 
vento @ necessario effettuare i con=- 
trolli finali di cui alle pagg.80e9Q 


Dovendo procedere allo smontaggio di 
parti meccaniche, pus essere utile 
“riferirsi alle tavole del " Catalogo 
Parti di Ricambio" inserito nella do 
cumentazione di U.C., che riportano 
i particolari di montaggio in vista 
esplosa,. 
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_in the C. U. documentation, 


‘In the evaluation of 


circuits in the power supply. In 
fact the possibility to compare the 
data of two circuits which perform 


‘the same function (circuits to drive 


SCR diodes, tension boxes, etc.) sim 
plifies the detection of the fault. 
.the possible 
failures, there are not all _ those 
connectors , 
switches, signal lamps, wiring leads, 
etc.) whose nature and location make 
the research of a possible fault 
evident. The same selective criteria 
has been extended to those components 
terminal .boxes, dissipators, fuse 
holders, etc.) which, with a 
safety margin, can be considered as 
not being subject to failures. 
We have neglected all the problems 
concerning the mains, whose charac = 
teristics and performances have to 
comply with pre-installation manual 
standards. 


In addition, during the intervention 
' phases, the power supply must 


be 
powered—on only for the time required 
by the sequence check. At the end of 
every intervention, it necessary to 
perform the final controls as per 


‘pages 80 and 90. ° 
‘Should the mechanical parts be disas 


sembled, it might be useful to refer 
to the "Spare Parts Catalog" added 


which give the assembly details in 


exploded view. 
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2. SINTOMATOLOGIA — 2. FAULT FLOW 


Ley 2016 Situazioni anomale riscontrabi- 2.1. Anomalous situations which can 
li con la premuta del tasto be detected pressing the 
LACON . key. 


\ TELERUTTORI DEGL! ALE 260 ...... 
THE REMOTE SWITCHES OF THE ALI 260 ..000, 


$1 CHIUDONO, MA CASUALMENTE 
DURANTE IL LAVORO SI APRONO 


S! CHIUDONO, MA DOPO~3O SEC. 
MOM SI CHIUDONO - S! APRONO 


—_ +e = 


CLOSE BUT AFTER ~ 30 SEC, 
THEY OPEN AGAIN 


CLOSE BUT CASUALLY AFTER THEY 
WORK THEY OPEN Tf 


DO NOT CLOSE 


QUANTI SONO GLI ALI 260 7 


MOW MANY ARE THE AL! 260 7 


18.4.2... 
18, 2, 


18.1.1, 
18,2, 


t 
‘ 
} 
' 
! 
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2.2 Anomalous situations which can 


be. detected (in presence of A.C) ED 
pressing the key { POWER ON} \ 


2.2, Situazioni anomale riscontrabi- 
1i (con alternate presenti )con 


le premuta del _tasto[POWwE Oy] 


1 TELERUTTOR? DELL*AL IMENTATORE 


THE REMOTE SWITCHES OF THE POWER SUPPLY 


CHIUDE SOLO IL TL 
DELL *ALIMENTATORE 
S.C.R. 


PNLY THE S.C.R, 
POWER SUPPLY TL 
CLOSES 


CHIUDE SOLO IL TL 
DELL *ALIMENTATORE 
ALI 150 


ONLY THE AL! 150 
POWER SUPPLY TL 
CLOSES 


S1 CHIUDONO,MA NON 
PERMANGONO O CA = 
SUALMENTE St APRO~ 
NO 

THEY CLOSE BUT . 
THEY 00 NOT STAY 
CLOSED OR THEY 


‘Q 


FLOW A FLOW 8 FLOW C FLOW D 
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2.3, Situazioni anomale riscontrabie- 


2.3. Anomalous situations which can 


be detected during work or dur= 
ing the check oscilloscopic do=- 


servations A.C. and D.C. 


present), 


Ji durante il lavoro o nel core 
s0 di osservazioni oscillosco~ 


piche di controllo (alternate 
e continue presenti). 


ERROR! SALTUARI DO! U.C. 0/E GOVERNI 
CONNESS! 

= RIPPLE SULLE TENSION! OI AMPIEZZA 

SUPERIORE A 50 aV. 


RANDOM C.P.U, ERRORS AND/OR CONNECTED 
CONTROLLERS ERRORS 
RIPPLE ON VOLTAGES WITH WIOTH ASOVE 


CONTROLLO FUSIBILI - VED) PAR, 6,4, 
E PAR, 6.5, 


FUSES CONTROL - REFER TO PARA, 6.4, 
AND PARA, 6.5. 


VERIFICA ALLINEAMENTD OSCILLATORI 
E F.0.0, = VEDI PAR. 13,6, 


— 


CHEQK OSCILLOSCOPES ALIGNMENT AND 
WAVE FORM ~ REFERT TO PARA, 13.6, 


Alimentatore GE 130 
Intervento 


ww 


CONTROLLO FUSIBILI - VEDI PAR, 6.2. 


FUSES CONTROL © REFER TO PARA, 6.2, 


CONTROLLO TENSION! AUSILIARIE = VE. 
Or CAP, 15. 


AUXILIARY VOLTAGES CONTAOL = REFER 
TO CHAP, 45, 


VERIFICA TENSION] E& PROTEZIONI = VE- 


CHECK VOLTAGES ANO PROTECTIONS - 
= REFER TO PARA, 16.1.5, 
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2.4. L'alimentatore scollegato fur 2.4. The power supply disconnected 


ziona regolarmente ma con il works regularly, but with a oO 
carico di macchina non si man- machine load it does no keep ~ 
tiene. Una o pit tensioni si a regular voltage. One or 
scostano dal valore nominale more voltages are diferent 


from the nominal value 


CONTROLLO FUSIBILI r VEDI CAP. 6 


FUSES CONTROL = REFER TO CHAP, 6, 


ALI 150 


VERIFICA ALLIMNEAMENTO OSCILLATORI 
— F,0,0, = VEDI PAR. 13,6. 


CONTROLLARE LE TENSIONS AUSILIARIE = 
VEDI CAP, 15, 


CHECK THE AUXILIARY VOLTAGES = REFER 
TO CHAP, 15, 


CHECK OSCILLATORS ALIGNMENT ANO 
WAVE FORM = REFER TO PARA, 13. 6, 


VERIFICARE LA TARATURA DEI CHRCUITI 
Di FROTEZIONE DI CORRENTE = VEDI 
PAR, 16.4, 

CHECK THE ADJUSTMENT OF THE VOLTAGE 
PROTECTION CIRCUIT ~ REFER TO PARA, 
16. 4, 


VERIFICA TENSION] E PROTEZIONI = VE= 
01 PAR. 16.1.5. 


CHECK VOLTAGES ANDO PROTECTIONS = 
REFER TO PARA. 16. 1%.5, 


oO 
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3. FLOW 3- FLOW 


) 


3.1. Flow A 3.1. Flow A 


+ MARCATA CHIUSURA DEL TELERUTTORI DELL *ALIMENTATORE 


b. , POWER SUPPLY REMOTE SWITCHES NOT CLOSED 


iL OEVIATORE DEL VAR SOO DEVE ESSERE Im "ON" 


THE VAR 300 SWITCH MUST BE IM "ON" POSITION 


IL DEVIATORE LOCAL-REMOTE DEVE ESSERE (OPERANDO DA TAY, 460) 

IN POS! ZIONE PREMOTE* fe 
THE LOCAL-REMOTE SWITCH MUST BE IM "REMOTE" POSITION (OPERA 
TING FROM TAV 460) 


oe 


Dy = CONTROLLO FUSIBIL! = VEDI CAP. 6 

y = CONTROLLO TENSION! DI RETE Su P1/t-2-S Dt ALI O82 

= FUSES CONTROL = REFER TO CHAP. 6. 
= CHECK &C...VOLTAGE SUPPLY ON A1A.2-5 OF ALI 032 
| 
| at 030 | ! Vedi par.3.1.1, 

wo E* ACCESA LA LAMPADA “TEMPERATURE®™ P 

18 THE “TEMPERATIRE™ LAW? ON 7 See para. 3. 1.1. 


osc ote BH 


CONTROLLO «244, = | wt oso | 


A DIS, 14451010 HO E' ACCESA LA LAMPADA "READY® 7 3! 
CHECK o24V, 1S THE "READY" La&aP ON 7? 
Ow@, 14431010 


ESAMIMARE LO SCHEMA D1 PAR, 7.1.4. PER INOIVIQUARE QUALE 
CONTATTO NON CONSENTE LA CHIJSURA DEI RELE' AL ft 

EXAMINE THE OJAGRAM OF PARA, 7.9.1, TO OETECT WHICH CONTACT 
DOES NOT ALLOW THE CLOSING OF THE RELAYS M& 1 
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3-1-1. Anomalie per sovratemperatu— 
ra 
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CONTROLLARE SU QJALE PACCO E* ACCEH 
SA LA LAMPADA "TEMPERATURA™S=ALIO3S 
SCR 0 PACCO TRASFORMATORI AL1 150 


CHECK ON WHICH MOOLLE THE "TGHPERA] 


TURE" LAMP 15 LIT = SCR ALI 031 OR 
ALI 150 TANSFER PACKAGE 


CONTROLLARE LA EFFICIENZA DEI VEN -= 
TILATORE E LA PULIZIA DEt FILTRI Su 
ALI 032 = ALI O31 = ALE 150 E ACCER 
TARS! CHE NON Si TFRATTI DI SOVRAC @ 
CARICO (VEDI TAGELLA ASSORBIMENTI 
AL CAP. 22) 


CHECK THE EFFICIENCY OF THE BLOWERS 
AND THE FILTERS CLEANING ON THE ALI 
032 » ALE O31 = ALI 150 = MAKE SURE 
THAT THERE 18 NOT AN OVERLOAD (RE = 
FER TO ABSORPTIONS TABLE ON CHAP, 
22) 


ESAMINARE IL CIRCUITO DI SOVRATGA 
PERATURA = VEDI CAP. &, 


EXAMINE THE OVERTEMPERATURE CIRCUIT 


» REFER TO CHAP. 8, 


Selete Overtemperature faults 


Oo 


~ 


ad 
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3.2. Flow B 3.2. Flow B 


7 


MANCATA CHLJSURA DEL TELERUTTORE 
‘SULL ALIMENTATORE ALI 150 


THE ALL 450 POWER SUPPLY REMOTE 
STO 010 NOT CLOSE 


_ALE 150 | sell bashes eS gs 


CONTROLLARE 1 FuStBiLl 01 PAR. 6&2, 


CHECK TWE FUSES REFER TO PARA. @3. 


1 
| 


; 

[ } 

age | 

ae ml cin . 7 ™ 

| COMTROLLARE 1k CIRCUITO OF Cisne | 

TELERUTTORE Dt PAR. 7.3. PER IMIG | 
VIOUARE QUALE COUP at’. NN ONS Cae 

BENTE La CHb LS e I 

CHECK THE REMOTE SWITCH COMUND = | 

CIRCUIT Of PARA. ?.$, TO LOCATE } 

WHICH CONTACT DOES NOT ALLOW ITS = | 

CLOSING Sj 


' 
| 
| 
i 
' 
’ 
| 
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ees —_—— weve io of 2) BREET 


3-3. Flow & , 3.3. Flow C 


MANCATA CHIUSURA TELERUTTORE Of o 
LYALIMENTATORE SCR (AL! 034) 


THE SCR POWER SUPPLY ROSOTE Swi TCH 
OID WOT CLOSE (ALE 031) 


1 BREAKERS SOMO TUTTI CHIUS! ? 
ARE THE BREAKERS ALL CLOSED ? 


CONTROLLARE | FUSISILI = VEDI PAR. OLSPORRE IN "ON" IL BREAKER SCATTA 
a4 TO E ACCENDERE L'ALIMENTATORE 
CHECK THE FUSES = REFER TO PARA. SET OM "ON" THE SWITCHES BREAKER ANO 


6. 5. TURN ™E POWER ‘SUPPLY ON 


CONTROLLARE IL ciRCUITO D1 D1 COMANOO 
TELERUTTORE O| PAR, 7.2. PER INDI~ 
VIDUARE QUALE CONTATTO NO NE CON - 
SENTE LA CHIUSURA 
CHECK THE REMOTE SWITCH COMMAND 
CIRCUIT OF PARA. 7,2. TO LOCATE WHICH 
CONTACT DOES NOT ALLOW ITS CLOSING 


ES THE BREAKER GO BACK TO "OFF? 


wo “ BREAKER RITORNA INI"OFF™ 7 =~ 


Si TRATTA 01 UN SOVRACCARICO IMPROV- 
viSO O DI UN CORTOCIRCUITO ACCIDEN-= 
TALE 
1T 1S A SUDDEN OVERLOAD OR AN ACCI = 
DENTAL SHORT — CIRCLIT 


SI TRATTA DS LN CORTOCIRCUITO 0 30~ 
VRACCARICO SUL CALCOLATORE = VEDI 
TABELLA CARICHI CAP,.22., peut) 
1T 1S A SHORT-CIRCLUUT OR ARE OVER= 
LOAD OM THE COMPUTER » REFER TO THE 
LOAD TABLE CHAP, 22 


VERUFICA ALLINEAMMENTO OSCILLATOR] 
E F,0,0, = VEO! PAR. 13.6 


CHECK OSCILLATORS ANO WAVE FORM 
ALIGIMENT = REFER TO PARA, 13. 6, 


—-— 


Alimentatore GE 130 
Intervento -~10-< 30.014.014-0 


3.4. Flow D 


3.4. Flow D 
PP TELERUTTOR) SI CHILOCNS MA Noe PZREANGCNS Otte ; 
8 0 SI APRONO CASUALMENTE WLAANTE iL Laycao 
THE RBAOTE SHI TCHES CLOSE SUT THEY DO NOT STay 
OPEN OR THEY OPEN CASUALLY DURING THE WORK 


SCOLLEGARE L‘ALIMENTATORE DAL CALCOLATORE COME 
INDICATO NEL CaP. 5, 

DISCONNECT THE POWER SUPPLY FORM THE COMPUTER 
AS INDICATED OW CHAP, 5S, 


CONTROLLARE | FUSIBILE DI CaP. 
CHECK THE FUSES OF CHAP, 6, 


6 


mire rhe. 


EFFICLNTI ? 


: 


LE TENSION] +5, 


1 FUSIBILI DI PAR. 6.3. SONO 


CHECK THE FUSES OF PARA, 6.3, 
ARE THEY EFFICIENT 7 


L'ALIMENTATORE ALI 150 SONO 
AL VALORE NOMINALE ? 

ARE VOLTAGES +5, 412, -200F 
THE AL! 150 POWER SUPPLY AT 


/ MUSURARE LA TENSIONE 220V. DELL*ALIMENTATORE \ 
SCR (TRA IL MORSETIC 2 01 42 E MASSA) = E! 
St / aL VaLORE NOMINALE ? 
\ MEASURE THE «20V OF THE SCR POWER SUPPLY 
\. BETWEEN TERMINAL 2 OF L2 AND 9ROLNO) = 15 
\u7 AT THE NOMINAL VALUE 7 


a ae 


Sp CeRe 
12,020 DEL¢ 


MOMIMAL VALUE 7 


INTERVOMIRE SULLE PROTEZIONI E CO~ 
MANDI = VIDI PAR, 3,5. 

“INTERVENE ON THE PROTECTIONS AND 
COMMAKOS = REFER TO PARA. 3.5. 


ALI 150 


SUPPLY «= 
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2 ae 


a srs we: 


PROCEDERE COME! IMDICATO NEL PAR. 
exh EM 2 , 


| PROCEED AS JMOICATED IN PARA. 3.6 


INTERVENIRE SULLTALIMENTATORE SCR o 
VED! CAP, 12 © CAP, 13 


INTERVENE ON THE SCR POWER SUPPLY 
= REFER TO CHAP, 12, AND 13, 


INTERVENIRE SULL? ALIMENTATORE ALI 
150 = VEDI PAR, 3.7. 
INTERVENE ON THE ALI 150 POWER 
REFER TO PARA, 3.7. 


oe eee. 


30.014.014.0 


3.5. Indirizzamento intervento per 3656 Addressing of intervention for 


anomalie sui_circuiti delle pro- anomalous situations on the — . 
tezioni. protection cirouits. oO : 


L'ALIMENTATORE A WUOTO MA TUTTE Le 
TENSION! NOMINALI 
THE EMPTY POWER SUPPLY MAS ALL THE 
NOMINAL VOLTAGES 


ESCLUDERE LE PROTEZIONI LENTE Dfle 
L'ALIMENTATORE AL! 190 « VEDI 
PAR, 11.7, 


“EXCLUDE THE SLOW PROTECTIONS OF THE 
ALI 150 POWER SUPPLY = REFER 10 
PARA, 11,7. 


LYALIMENTATORE RIMANE IN "ON DC* ? “ Oo 
“DOES THE POWER SUPPLY STAY ON 
"ON DC* 7 


CONTROLLARE Ik CIRCUITO DELLE PRO} 
TEZIOMI LENTE O1 ALI 130 = VEDI 
cap, 11, 


CONTROLLARE 1L CIRQUITO DELLE PRO- 
TEZIOM} DI ALI O30 ~ VEDI CAP, 10. 


ee oe 


—— 


CHECK THE SLOW PROTECTION CIRQUIT 
OF THE ALI 150 =~ REFER TO CHAP. 11, 


CHECK THE PROTECTION CIRCUIT OF THE 
ALI 030 = REFER TO CHAP. 10. 
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3.6. Indirizzamento intervento per 3.6. General lines of intervention 
©) anomalie sui fusibili extrarapi- for anomalous behavior of extra 
NF di di ALI 150. rapid fuses of ALI 150. 


FUSIBILE EXTRARAPIOO IMTERROTTO 


EXTRA RAPID FUSE INTERRUPTED 


CONTROLLARE LE TENSIONI AUSILIARIE 
=~ VEDI CAP, 15, 
CHEK THE AUXILIARY VOLTAGES = 
REFER TO CHAP, 15, 


CONTROLLARE IL DIODO SCR O75 — 
VEDI PAR, 16.3.5, PUNTO 4), 

“GHEGK THE SCR DIODE 0 73 = REFER 
TO PARA, 16,3,5, FOINT 4), 


SOSTITUIRE tl, FUSIBILE EXTRARAPIDO 
E OESENSIBILIZZARE LA PROTEZIONE 

RAPIDA DI TENSIONE (VEDI PAR. 16.3.6, ) 
LA TENSIONE D'USCITA RAGGIUNGE AL = 
L'INCIRCA LA TENSIONE DEL CONDENSA~ 
TORE Di LIVELLAMENTO (VEDI CAP,14.) % 


REPLACE THE EXTRA-RAPID FUSE, DESENe 
SIT! SE THE FAST VOLTAGE PROTECTIONS 
(REFid TO PARA, 16.3,6.), OOES THE 
OUTPUT VOLTAGE REACH ABOUT THE LEVEL 
CAPACITOR VOLTAGE (REFER TO CHAP, 
14,). 7 


ESEGUIRE | CONTROLLI INDICATI WEL 
PAR, 16,1,5., AL PUNTO 5) E RIPREN 
DERE QUIND! LA SEQUENZA DEI CONTROL 
0. a..| 2 | ee ee 
PERFORG THE CHECK GIVES IM PARA. 
16.9.5, POINT SJ AND THEM START THE 
CONTROLS SEQUNCE OF PARR, 16.1.5, 
BY POINT 1). 


CONTROLLARE IL CIRQUITO DELLA PROTE- 
ZIONE DI CORRENTE - VEDI PAR, 16,4, 


CHECK THE VOLTAGE PROTECTION CIRCUIT 
= REFER TO PARA, 16,4, 
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3e7- Indirizzamento intervento per 3.7. Addressing of intervention for 


anomalie su_una o pit tensioni anomalous conditions on one or oO 
dell‘alimentatore ALI 150. more voltages of the ALI 150 
power supply. 


DESENSIBILIZZARE LE PROTEZIONS (VEDI PAR, 11,7.) ~ 
MISURARE LE TENSION] AUSILIARIE (VEDI CAP, 15.) = Ml~ 
SURARE LA TENSIONE Dt POTENZA SUL CONDENSATORE Of Li- 


VELLAMENTO (VEDI CAP, 14.) 
DESENSITISE THE PROTECTIONS (REFER TO PARA, 11.7.) < 


MEASURE Thy AUAILIARY VOLTAGES (REFER TO CHAP, 15.) » 
MEASURE THE POWER VOLTAGE ON THE LEVEL CAPACETOR (RE- 
FER TO CHAP, 14.) 


7 ESCLUDERE LA PROTEZIONE RAPIOA OI TENSIONE (VEDI PAR,  \ 
16.3.6.) = LA TENSIONE DI USCITA RAGGIUNGE IL VALORE \ 
si/_nomnme? 
EXCLUOE THE FAST VOLTAGE PROTECTIONS (REFER TO PARA, 
16.3.6.) = OOES THE OUTPUT VOLTAGE REACH THE NOMINAL 
\, vawe ? 


VERIFICARE IL CIRQUITO DI CONTROLLO = 
VEDI PAR. 16,4. 
CHEK THE CONTROL CIRQUIT - REFER TO 
PARA, 16,1. 


_ 


RIABILITARE LA PROTEZIONE RAPIDA DI TENSIONE E AGIRE 
SU RV5 = LA PROTEZIONE RAPIDA INTERVIENE AL LIMITE 
CORRETTO (VEO! PAR, 16.3.5.) ? 

ENABLE AGAIN THE FAST VOLTAGE PROTECTION-ACT OM RV5 = 
DOES THE FAST PROTECTION INTERVENE AT THE CORRECT 
LIMIT (REFER TO PARA, 16.3.5.) 7 


CONTROLLARE IL CIRQUITO DELLA PROTEZIO~ 
NE RAPIDA OI TENSIOME = VEDI PAR, 16.2, 
“CHEK THE FAST VOLTAGE PROTECTION - RE- 
FER TO PARA. 16,2, 


COM LIINTERVENTO DELLA PROTEZIONE RAPIDA St? INTERROM] 


PONO I FUSIBILI EXTRARAPIDI (F 22 @ 25) ? ‘i 


— —— 


DO THE EXTRA RAPID FUSES GET INTCRRUPTED WITH THE FAST 
PROTECTION INTERVENTION (F 22 ¢ 25) ? 


CONTROLLARE IL CIRQUITO DELLA PROTEZIO= 
NE DI CORRENTE = VEDI PAR, 16.4, 

CHECK THE QURRENT PROTECTION CIRQUIT = 
REFER TO PARA, 16.4, 


ELLER, There eee 
VERIFICA TENSIONI E€ PROTEZIOGNI = 
VEDI PAR, 16.1.5. — ees 
CHECK VOLTAGES ANO PROTECTIONS = 
REFER TO PARA, 16.1.5, 


— 
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4.2. Schema di principio a_blocchi 4.2. General block diagram of the 
dell talimentatore. . power supply. a>, 
Sar tsa eee o 


== oe Cee ee eee ee eee cee ee) ee eee eee ee ee eee eee Os eee eet ee eee ee oe oe 


ca” ‘es 
/ \ 
' j 

} 
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Se SCOMMESSIONS DELL *ALIMENTATORE DAL 5, DISCOMMMOTION OF THE POWER SUP 


® CALCOLATORE 
ae a ae 
5.1. ALI 150 


Portare i sesicnatori S1-S2-S3-S4 ne] 
la posisione 2. 
'. Lfalimentatore risulta cost collega- 
% to ai carichi interni (resistenze xg 
vorra). 


I quattro sezionatori debbono sempre 
essere tutti nella medesima posizice 
not é 

. POS. 2 = CARICO INTERNO 
POS. 3 = CARICO DI HACCHIMA. 


—— 
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FROM TH COMPUTER 
Sete ALEI5O 


Bring the S1-S2-S3-S4 breakers in 
POHe 2. j 
The power supply is thus connected to 
the internal loads (load resistors). 


The four breakers must all be in the 


same position: 
FOS. 2 = INTERNAL LOAD 


POS. 3 — MACHINE LOAD 


~t] = 7 30.014,014.0 


5-2. SCR 


Realizzare 4 quattro ponticelli sul 
connettore Jo, seme indicate in figu 
rae aprire i due breakera 6u ALI 
O31: 


~ I ponticelli 1-1 a 1-2 @ 2-1 a 2-2 
consentono lteccitazione di RL1 « 


quindi la chiusura de] teleruttore. 


~ I ponticelli 3-1 a 3-2 e@ 4-1 & 4-2 
escludono i partitori della prote— 
zione di tensione, permettendo l'ao 
censione dell‘alimentatore. 
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5.2. SCR 


Make the four strapping on connector 
J2, as shown in the figure, and open 
the two breakers on the ALI 031: 


4 
rea 
Bases cael 
eet 


Sourergtsh 


Heeb 
tet 


CO EBAZIONE 
PROTE ct’ TEDSIONA 


~ Strappings 1-1 to 1~2 and 2-1 to 
2-2 allow the energising of RL1 and 
then the closing of the teleawitch. 

- Strappings 3-1 to 3-2 and 4-1 to 
4-2 exclude the breakers of the 
voltage protection, allowing the 
powering-on of the power supply. 


30.014.014.0 
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6. FUSIBILI 6. FUSES 


6.1. Disposizione dei fusibili: su 6.1. Arrangement of the fuses_on the 
ALI_030. ALT _030. 


ALI 030 


AL! 150 


(PACLO ALIMENTATORE ) 


Riferimento’ sohemi di macchina: Reference to the machine dia- 
ALI 030 = Dis. n® 14431010 grams: ALI 030 -Drwg. n® 14431010 


Alimentatore GE 130 
Intervento &19= 30.014.014.0 


6.2. Disposizione dei fusibili su ALI 6.2. Arrangement of the fuses on the 


150 -_pacco trasformatore. ALT 150 - transformer module. re) 
6.2.1, Pannello posteriore 6.2.1, Back panel 


a 
Riferimento schemi di macchina: Reference to machine diagrams 
ALI 150 Comandi = dis n® 14432012 ALI 150 commands =Dwg. - No. 
14432012 
6.2.2, Interno pannello. frontale 6.2.2, Internal front panel O 


Riferimento schemi di macchina: 


ALI 150 = Schemi elettrici — ALI 150 - Electric diagrams « 
dis.n® 14432310 = £, 1-2-3 drwg. No, 14432310 - f.1-263 


Reference to machine diagrams 


0 


Alimentatore GE 130 


Intervento - 20- 30.014.014.0 


6.3. Disposizione det fusibilf su 
ALI 150 paceo regolazione 


6.3. Arrangement of fuses on ALI 150 
sdjustment module 


Riferimento schemi di macchina: 
ALI 150 = Schemi elettrici — 
dis. n° 14432310 = f, 1-253 


+O 


Alinentatore G8 130 
Intervento 216 


Reference machine diagrams ALI 
450 - Electrio diagrama - 
Trvg. No. 14432310 = f.1-2-3 
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6.4. Disposizione dei fusibili e 6.4. Arrangement of fuses and breakers —_. 


Breakers su ALI 031. on ALI 031 > 
6.4.1. Fusibili extra rapidi di pro- 6.4.1. SCR protection extra-rapid 
tezione SCR 6 Breakers, fuses and breakers i 


1@) 


Riferimento schemi di macchina: Reference to machine diagrams 
H ALI 031 — Schema elettrico - ALI 031 =~ Electric diagram — 
Dis. n® 14431305 Drwg. No. 14431305 _ 


| Alimentatore GE 130 
Intervento =~ 22 = 30.014,.014.0 


6.4.2. Disposizione dei fusibili ten— 6.4.2. Auxiliary voltare fuses arran= 
©): sioni ausiliarie sulla piastri- gement.on board OBLO 20 
Et na OBLO 20, 


fotctotoloic! 


ARERR BS - aa 


i —_ 


-{_} 

-{_} 

e-{__} 
-{_} 

+ . 
Riferimento schemi di macchina: Reference to machine diagrams 
©) ALI 031 — Schema elettrico — ALI 031 ~ Electric diagram - 
Dis. n° 14431305 © Drwg. No. 14431305 
6.5- Disposizione dei fusibili su ALI 6.56 Fuses arrangement on ALI 032 


Riferimento schemi elettrici: Reference to electric diagrans 


c). ALI 032 = Schema elettrico — ALI 032 — Electric diagrams - 
n® 14433294 n® 14433294 
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7. CIRCUITO COMANDI. Te DRIVING crncurtT 


¢) 


7-1. Circuito comando teleruttori ALI 7-1. ALI 030 teleswitches driving 
030. circuit. 


Te1.1. General electric diagram. 


7-1-1. Schema elettrico generale. 
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7.1.2. Riferimenti documentazione Te1-2- Documentation references 


Unita elementari interessate N° Disegni Riferimento Documentazione 
di macchina 
Interested elementary units Machine Documentation Reference 
| Drwg. No. 


ALI 030 14431010 
ALI 031 14431305 Alimentatore 
ALI 032 14433294 Fower supply 
ALI 150 14432012 


Sottosistema Console 
dae BE ene Console Subsystem 


pA MD ee 


Alimentatore GE 130 
Intervento - 24 ~ 
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_ To163. Tabella_ oomponenti 
yy : 
Componenti in Unita 
ordine alfabe~ elementari 
tioo e numerico interessate 
Components in . Interested 
alphabetical and elementary 

numerical order ‘ unit 


P53, F54 
ALI 030 


NOP 
(comando) 


"ONT 
(comando) 


Ponticello 


"Power OFF" TAV 460 


(comando) 


Alimentatore GE 130 
Intervento 


7.1.3. Components 
Funzioni elettriche e logiche 
Logic and electrio funotions 


Acces@ in condizione di normale funsionamen 
to, indica presenza della tensione continua 
in uscita. 
Lit in condition of normal performance, ' it 
indicates the presence of the D.C. voltage 
in output. 


Fusibili 
Fusibile 
Spegne le continue 


Switches the D.C. voltages OFF 


Aocende le continue 


Switches the D.C. voltages ON 


Sempre presente (viene soppresso se ci sono 
condizionamenti esterni 

Always present (it is taken OFF if there are 
external conditionings 


Spegne le continue 


Switches the D.C. voltages OFF 


= 25 = 30.014.014.0 


Componenti in Unita : 

ordine alfabe— elementari Funzioni elettriche e logiche 
tico e numerico interessate 

Components in Interested 


alphabetioal and elementary Logic and electric functions 
numerical order unit 


Entrambi eccitati in condigione di normale 
funzionamento, 

RL51 si diseccita con segnale di errore 
dalle unita di potenza, oppure per un gua- 
sto al circuito di protezione. 

RL52 si disecoita con segnale di errore dal 
le unita di potenza, Oppure per un guasto 
al circuito di protezione. 

Both energized in normal performance con = 
dition. 

RL51 is released with an error signal from 
the power units, or for a failure to the 
protection circuit. : 

RL52 is released with an error signal from 
the power unita for a failure’ to the 
protection circuit. 


Diseccitato in condizioni di normale funzio 
namento. Mantenendo premuto il pulsante — 
"ON", normalmente, l'eccitazione di  RL54 
(vedi cap. 9) deve essere successiva oclla 
eccitazione di RL51 e RL52. 

Not energized in normal performance condi - 
tions. Keeping the button "ON" pressed normal 
ly the energizing of RL54 (refer chapt. 9 ) 
must be subsequent to the energizing ‘of 
RL51 and RL52~6 


Diseccitato in condizioni di normale funzio 
namento. Si mantiene eccitato per tutto il 
tempo di premuta del tasto "ON", 

Not energized in normal performance condi = 
tions. It is kept energized for the whole 
period of change of the "ON" button. 


Alimentatore GE 130 (% 


Intervento ~~ 26 — 30.014.014.0 


- Componenti in Unita 
ordina alfabe— elementari 
tico a numerico interessate 
Components in Interested: 
alphabetical and elementary 
" numerical order unit 


Funzioni elettriche e logiche 


Logic and electric functions 


Diseccitato in condizioni di normale funzio 
namento, Si ecoita quando si verifica una 
sovratemperatura (vedi cap. 8 
Not energized in normal performance condi < 
tions. It is energized when an over tempe — 
rature occurs (see chapt. &). 


RL56 ALI 030 


Accesa indica la presenza della tensione di 
servizio +24 V eae che l‘falimentatore 4 pron= 
to per l'accensione (da ALI 030 col tasto 
"ON" e da "TAV 460" col tasto "Power ON" 
Lit, it indicates the presence of the +24 V 
service voltage and that the power supply 
is ready for powering-on (from ALI 030 with 
the button "ON" and from "TAV 460" with the 
button "Power on", 


Resistenza di limitazione 


R85 ” ALI 030 
Limit resistance 


Deviatore 1 via 2 posizioni “REMOTE" e 
"LOCAL". Quando @ posizionato su "LOCAL" 
esclude la possibilita di accensione della 
continua dal lato TAV 460. 

S3 ALT O30 Switch 1 with two positions "RENOTE" and 
"LOCAL". When it is positioned on "LOCAL" 
it excludes the possibility of switching on 
the D.C. voltage from TAV 460. 


Alimentatore GE 130 
t 
Intervento ae ae 30.014.014.0 


Gomponenti in . Unita 


ordine alfabe- elementari Funzioni elettriche e logiche wo 
tico_e numerico interessate 


Components in Interested 


alphabetical and elementary Logio and electric functions 
numerical order unit 


BREAKERS di protezione. Normalmente sono po 
sizionati in ON. Quando uno dei due brea — 
kers passa in posizione OFF, non @ possibi- 
le riaccendere l'alimentatore fino a quando 
; non vengono ripristinate le condizioni ini . 
ziali (ON). Re 
pa82 ney Oo! Protection BREAKERS. Normally they are set 
on ON. When one of the two breakers goes to 
the OFF position, it is not possible to 
switch the power supply on until the initial 
conditions (ON) are not reset. 


Trasformatore di servizio 


T3: ALI 030 
. Service transformer 


Si accende quando si verifica una sovratem — 
peratura sull'alimentatore o per il posizio— 
namento in "OFF" del VAR 300. In caso di 50 
vratemperatura si accende anche un‘altra iam 
pada di segnalazione su ALI 031 o su ALI 150. 
Dette lampade consentono di distinguere su 
quale unita di alimentazione si @ verificata 
la sovratemperatura. 


or 


Temperature 

(lamp. ) It is lit, when there is an overtemperature 
on the power supply or when the VAR 300 is 
positioned on "OFF", In case of overtempera- 
ture, also another signal lamp is lit on the 
ALI 031 or ALI 150. These lamps allow to see 
on which power supply unit the overtempera — 


ture has occured. 


Alimentatore GE 130 


Intervento = 28 = 30.014.014.u 


| 


>, 7.2. Circuito di alimentazione 7.2. Power supply circuit TL1 — SCR 
€) TLi — SCR. 


T.2.1. Schema elettrico 7.2.1. Electric diagram 


“24V DA ALI 030 < 


30 58 58 30 
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7.2.2. Riferimenti documentazione 7.2.2, Documentation reference 
N° Disegni : : : 
Unita elementari interessate : : Riferimento Documentazione 
di macchina 
Machine : ; 
Interested elementary units Documentation Reference 
Drwg. No. é 
14431010 
Alimentatore 
14431305 Power supply 
14433294 
eg) 


Alimentatore GE 130 
Intervento a°20> os 30.014.014.0 


Te2e3e Tabella componenti 


Componenti in Unita 
ordine alfabe- elementari 
tico e numerico interessate 
Components in Interested 
alphabetical and elementary 
numerical order unit 


F1sF2-F3-F5 


ALT 031 


Alimentatore GE 130 
Intervento 


7.2.3. Components 


Funzioni elettriche e logiche 


Logic and electric functions 


Diode saldato allo zoccolo del rele’ RL1, 
disaccoppia dagli altri circuiti di comando 
The diode soldered to the base of the RL1 
relay uncouples from the other command 
circuits 


Lit with teleswitch energized 


Resistenza Bulla alimentazione di RL! 
Piastra OBLO 

Resistance on the RL1 power supply - OBLO 
Board 


A lavoro in condizioni di normale funziona= 
mento, condiziona la chiusura del telerut ~ 
tore TLi. = 

Working in normal performance conditions, it 
conditions the closing of the TL1 teleswitch. 


Componenti in Unita 

ordine alfabe~ elementari Funzioni elettriche e logiche 
tico e numerico interessate 

Components in Interested 4 

alphabetioal and elementary Logic and electric funotions 
numerical order unit 


Normalmente a riposo, Passa a lavoro in se=~ 
guito all‘interruzione del fusibile F3 in 
ALI 032, escludendo la possibilita di chiu= 
sura del teleruttore. 

Normally not energized. It is energized by 
the interruption of the F3 fuse in ALI 032, 
excluding the possibility of olosing the 
teleswitch. 


Trasformatore di potenza trifase/esafase di 
alimentazione del ponte di raddrizzamento e 
regolazione, 

Three phases/six phases power transformer 
for power supply of the rectifying bridge 
and regulator, 


© Teleruttore di alimentazione generale. 
General power supply teleswitch 


Alimentatore GE 130 
Erivenvente ~si- 30.014.014.0 


7.3. Circuito di eccitazione TLi ~ Te3e TL energization circuit ALT 


ALT 150. 150. eo 
Te3e1e Schema elettrico To3.1. Electric diagram 


24 VU. D# ALI O30 
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Intervento = 32 


- 30.014.014.0 


og eee 


7.3.2. Disposizione topoprafica compo~ 7-3-2. Components topographic ar - 


ey) nenti, 


I ‘ 


rangement. 


SETE~A_ board 


Ge3e3- Riferimento documentazione Te 3e3- Documentation reference 


7) 
a as 
Unita elementari interessate N Disegni 
di macchina 
Interested Elementary Units ae. 
ALI 150 — P. Trasformn. 
14432012 


Riferimento documentazione 


Documentation reference 


Alimentatore 


Power supply 


Alimentatore GCE 130 
Intervento 33 - 
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Te3-4. Tabella componenti ' Te3e4e Components table 


Componenti in Unita 

ordine alfahe= elementari Funzioni elettriche e logiche 
tico e numerico interessate 

Gomponents in Interested 


alphabetical and elementary Logic and eleotric functions | 
numerical order - unit 


ALI 150 Diodo di disaccoppiamento —Piastrina SETE-A 


PREG. 
Uncoupling diode — SETE-A Board 


Fusibili generali alternata 


ALI 150 


F1—F2-F3 
P.TRASF. 
A.C. general fuses 
Accesa con teleruttore a riposo 
torr 


Lit with teleswitch not ghengi sed 


lampade Bye Cee 
P Aeseea con teleruttore a lavoro 


NON! ; 
Lit with teleswitoh energized 
Resistenza sulla alimentazione di RL1 ~ 
Piastrina SETE—A 


Resistance on the RL1 power supply ~ SETE-A 
Board 


ALI 150 


R3 
P.TRASF. 


A lavoro in condizioni di normale funziong 
mento ~ Condiziona la chiusura del telerut 
tore TLi. 
During normal performance conditions. It 
conditions the closing of the TL1 teleswitoh. 


ALI 150 


eH P,TRASF. 


Normalmente a riposo ~ Passa a lavoro quan— 
do si interrompe F3 escludendo la possibili, 
+& di chiusura del teleruttore, 
Normally not energized. It works when F3 is 
interrupted, excluding the possibility to 
close the teleswitoh, 


Alimentatore GE 130 ; 
Intervento Pa 30.014.014.0 


Componenti in - Unita 
ordine alfabe— elementari Funzioni elettriche e logiche 
tico e numerico interessate 


Components in Interested ; 


alphabetical and elementary Logic and electric functions 
numerical order unit ' 


"ALI 150 
P.TRASF. 


General power supply tcleswitch 


@) 


Alimentatore GE 130 


Intervento © : : = 35< 30.014.014.0 


8. OVERTEMPERATURE PROTECTION CIRCUIT 


8. CIRCUITO PROTEZIONE SOVRATEMPERA— 


TURA 


8.1. Schema elettrico 


am 


8.1. Electric Dia 


ee 


Tot \\ Tot in? 


Tot 


Tm 


80X-20 BOX +2 BOX~5SP BOX +5A 
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536% 


Alimentatore GE 130 


Intervento 


le 


ofoxe 
! 


8.2.i6 Riferimenti documentazione 8.2.1. Documentation reference 


nn 
j Unit& clementari interessate ene al Riferimento Documentazione 
Interosted elementary units Rte Documentation Reference 
ALI 030 14431010 
ee Alimentatore 
1 
3 14431305 Power supply 
| ALI 032 14433292 
8.2.2, Tabella componenti Bs252% Components table 
Componenti in Unita 
| ordine alfabe— elementari Funzioni elettriche e logiche 
| tico e numerico interessate 
Components in interested 
alphabetioal and elementary Logio and electric functions peste 
numerical order unit oe 
Diodo separatore montato su piastra OBLO 
D5 ALI 031 
Separatory diode assembled on OBLO board 
Diodi montati su piastra PACO 03 
D69-73-74 ALI 030 
Diodes assembled on PACO 03 board 
Resistenza montata su piastra OBLO. 
R11 ALI 031 
; Resister assembled on QBLO board 
Resistenze montate su piastre PACO 03 
R78482 ALI 030 . 
Resistors assembled on PACO 03 boards 


Alimentatore GE 130 


Intervento ca, 30.014.014.0 


Componenti in Unita 
ordine alfabe~ elementari 
}) | tico e numerico | interessate 
Components in Interested 
alphabetical and elementary 
numerical order unit 


ALT 030 


; 
a) 


SL5 ALI 030 
(TEMPERATURE) 


Alimentatore GE 130 
Intervento 


Funzioni elettriche e logiche 


Electric and logic functions 


Relé diseccitato in condizione di normale 
funzionamento. Si eccita quanto si manifesta 
una sovratemperatura sull'unita SCR o sulla 
unita ALI 150; inoltre quando si posiziona 
in "OFF" il deviatore a levetta del VAR 300 
PIEDE DELL* ALA 

Relay not energized in normal performance 
conditions. It is energized when there is an 
overtemperature on the SCR unit or on the 
ALI 150 unit and also when the lever switch 
of the VAR 300 is set in OFF (FOOT OF THE 
WING). 


Normalmente spenta. Si accende quando si ma 
nifesta una sovratemperatura sul trasforma— 
tore di potenza (ALI 032) o quando si surri 
scaldano i diodi di potenza., Si accende in 
sieme a SL 

Normally OFF. It is lighted when there isan 
overtemperature on the power transformer 
(ALI 032) or when the power diodes are over— 
heated. It turns on with SL5 (ALI 030). 


Normalmente spenta. Si accende per sovratem 
peratura sull'unité SCR o sull'unita ALI 150. 
Si accende anche in seguito al posizionamen 
to in OFF del deviatore a levetta del VAR 
300. 

Normally OFF. It turns on for an overtempe— 
rature on the SCR unit or on the ALI 150 
unit. It turns on also after the positioning 
on OFF of the lever switch of the VAR 300. 


Componenti in Unita 

ordine alfabe— elementari Funzioni elettriche e logiche 
tico_e numerico interessate 

Components in Interested 

alphabetical and elementary Electric and logic functions 
numerical order unit ; 


Termoswitoh montato internamente al trasfor 
matore Ti, normalmente chiuso, Si apreinse 
guito a surrisoaldamento (130°C) del trasfor 
matore. L'apertura del termoswitoh determi=- 
na l'intervento della protezione termica. 
Thermoswitch fitted internally to the tran= 
sformer T1, normally closed. It opens because 
of overheating (130°C) of the transformer. 
The opening of the thermoswitch causes the 
intervention of the thermal protection. 


Thermoswitch. Normalmente chiuso, si apre in 
seguito al surriscaldamento dei diodidi pow 
tenza. EB* montato sul dissipatore posto pit 
vicino al ventilatore (D2 


Thermoswitch. Normally olosed, it 

after the over — heating of the power diodes. 
It is fitted on the dissipator nearest to 
the blower (125). It opens at 75°C. 


Transistore interdetto in condizione di nor 
male funzionamento, viene messo in conduzio 
ne in seguito a sovratemperatura e posizio= 
nando in OFF il deviatore del VAR_ 300. 
Transistor OFF in normal performance condi- 
tion, it is turned on after an overheating 
and positioning in OFF the switch of the VAR 
300. 


Alimentatore GE 130 
Intervento - 40 - 30.014.014.0 


vn. 


© 8.3. Disposizione topografica compo- 8.3. Topographic arrangement of com 


nenti ALI 150 ponents on ALI 150 
Pacco trasformatori: Transformers module: 
PIASTRINA SETE A SETE A board 


(ee 
Ce O00 


42@0 
oO e—c>-e* ee 
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SEMA Or PIA Ot Bt Bt Re Et 
8.3.1. Riferimento documentazione 8.3.1. ‘Documentation reference 


Unita elementari interessate N. Disegno Riferimento Documentazione 
Interested elementary units Documentation reference 


ALI 150 = P. TRASFORMATORI 
ALI 150 — BOX TENSIONI 


14432012 


14432010 
f. 1,2,3 


Alimentatore 
Power supply 


ae 


‘Alimentatore OE 130 


Intervento - 4i- 30.014.014.0 


8.3.2. Tabella componenti 


Componenti in 
ordine alfabe— 
tico_ e numerico 
Components in 
alphabetical and 
numerical order 


D41 


R 4 


SL1 


835 


S 6 


Unita 
elementari 
interessate 
Interested 
elementary 

unit 


ALI 150 
P.TRASF. 


ALI 150 


P.TRASF. 


ALI 150 
P.TRASF. 


ALI 150 
PREG. 


ALI 150 
P, REG. 


Tm/T1 


Tm/T2 


Alimentatore GE 130 
Intervento 


ALT 150 
P, TRASF. 


ALI 150 
P e TRASH. 


8.3.2. Components table 


Funzioni elettriche e logiche 


Electric and logic functions 


Diodo separatore — Piastrina SETE-A 


Separator diode — SETE A board 


Resistenza alimentazione = Piastr. SETE—A 
Power supply resistor ~ SETE A board 


Lampada segnalazione sovratemperatura in 
ALI 150. Si accende quando si apre uno dei 
termostati - Fannello pacco trasformatori. 
Overtemperature signal lamp in ALI 150. It 
turns on when one of the thermostats opens. 
Transformers module panel 


Pulsante in parallelo ai termostati nei 
box tensione 

Switch in parallel with the thermostats in 
the voltage boxes. 


Pulsante in parallelo al termostato nel 
box + 5V ampliamento 
Switch in parallel with the thermostat in 


the box + 5V enlargement 
Termostato segnalazione sovratemperatura im 
pregnato nel trasformatore T1. 


Overtemperature signal thermostaton trans- 
former T1 


Termostato segnalazione sovratemperatura 
impregnato nel trasformatore T2. 
Overtemperature ‘signal thermostat on trans— 
former T2 


~ 42 «= 30.014.014.0 


Peo eae ees 


Unita 
elementari . 
interessate 
Interested 
- elemontary’ ‘ga 

unit : 


Componenti in 
ordine alfabe- . 
tico e numerico 
Components in | 
alphabetical and 
numerical order 


, ALI 150 


fT 
me FP. REC. 


’ 


i 


8.4.. Sequenza_ di operazioni © con-"*-- 
trolli_ sul circuito di sovratem _ 


peratura 


1) Su VAR 300 disporre il deviatore 
in posizione OFF © verificare l'ec 
citazione del relé RL56 e la ac 
censione su ALI 030 della lampada 
"TEMP ERATURE", - 


2) Su VAR 300 disporre il deviatore 


in pogizione "ON", Spegnere 6 ri- 
accendcre la alternate per fare 
scomparire la segnalazione ai 
"?EPERATURE", Su ALI 032 morset— 
“tiera P2 scollegare un filo al pun 
to 11 e verificare lteccitazione 
del relé RL 56 a la accensione su 
ALI 030 della lampada “TEMPERA - 
TURE". 


3) Ripristinare le condizioni inizia 
ii. 


La segnalazione "TEMPERATURE" pud na 


scere per sovratemperatura sull'uni- . 


+a SCR o sulltunita ALI 7150: l'appo~ 
sita lampada SL1 "TEMPERATURE" su 
ALI 631 @ oul pacco trasformatori di 


ALI 150 ne permette la discriminazione,' 


Alimentatora CE 130 
Intervento 


rs 


’ Funzioni elettriche e logichea - | 


Electric and logio functiona 


ra dei transistori di potenza: TRi 
tensioni e TR1i3 Box + 5V_ampliamento 


Overtemperature Signal thermostats of: the power 
transistors: TRi — Voltage boxes and TR13 


Box + 5V enlargement, 


a 
~ 
ad 
t. ~ St ee 


8. 4, Sequence of operation 


Termostati di segnalazione sovratemperatu 
~ Box 


ca 


ond 


control en overtemperature SCR cir~ 


cult 


’ the ALI 150 trasformers module 


4) On the VAR 300 sot the switch in 
OFF position and check tho RL56 
relay cnergizing and the turning 
on of tho "TEMPERATURE" lamp on 

‘the ALI 030. 


2) On the VAR 300, sect the switch in 
- position "ON", Turn off and again 
on thea.c, to make the signal 
TEMPERATURE disappear. On ALI 032 

_ terminal box P2 disconnoct a wire 


in point 11 and check the encrgiz. 


ing of RL56 relay and the turning 
on of the "TEMPERATURE" lamp on 
the ALI 030, 


3) Reset the initial conditions, 


The "TEMPERATURE® signal may be caused 
by ovortemperature on the SCRunit o> 
on the ALT .150 unit: the special SLi 
"TEMPERATURE" lamp on ALI 031 and on 
al =- 


. 


lows its distinction. 


30.014.014. 2 


* Cod. MHI A 


—-_—- =e 


3.4.1. Sovratemrperatura su SCR 


Verificare: 


1) Efficienza dei ventilatori e dei 


‘filtri su ALI 031 e ALI 032, 
2) Tensione di rete. 


3) Carico dell'alimertst:-e stn bers 
alla tabella di ca;y.2s;, 


a 8.4.2. Sovratemporatura au ALI 150 


1) Discriminare il termostato che man 
tiene la segnalazione di sovratem 
peratura tramite i pulearti S3 dei 
Box Tensione e 56 del Box Amplia- 
mento, 


2) Se la segnalazione & dovuta ai ter 

mostati dei trasformatori, verifi 

cere: 

a) tensione di reve 

b) carico dell'alimentatore (cap. 
22) 

co) diodi raddrizzatori di potenza, 


3) Se la segnalazione @ dovuta 4 s0o— 

vratemperatura in un box, verifi- 

care: 

a) efficienza del vantziiatore e 
dei filtri 

b) carico delltalim=atazione (+e- 
di tab. cap... 22) ; 

c) f.d.o. del transistore di rego 

lazione di potenzsa(TR1 boz 


tensionl e TR13 box ampliamen- 


to). 
Per tale verifica vedere par, 
16.1.5~ 
- La segnalazione “TEMPERATURE” nasce 
anche quando viene tolto uno 0 piu 


box. 


Alimentatore GE ‘3C 
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: 8.4.1. Overtemperature on SCR 


- 44 - 


Checks: 


1) Efficiency of the blowers and of 
the filters on ALI 031 and ALI 032. 


2) Maine voltage. 


3) Power supply load (according 


te 
table of chapt.22), 


8.4.2. Overtemperature on ALT 150 


1) Discriminate the thermostat which 


maintaina the signal of overtempe 


vrature through switches S5 of the | 


voltage Boxes and S6 of the enlar 
gement Box, , 


2) 


If the signal is due to the there 
mostats of the transformes,checks 


a) Mains voltages _ 
b) Power supply load 
c) Power rectifiers diodes. 


3) 


temperature in gne box, check: 


a) efficiency of the blower and 
filters j 

b) power supply load (refer 
table of chapt.22}, 

o) wave form of the transiator ef 
power adjuetment (TRI voltage 
box and TH? 4 eniargement box}. 
For this «heck, rafer to per. 
16.1.5. 


to 


The "TEM ERATURE" signal is cauesd 
also when one or more boxes are takan 
AWAY « 


30.014,014.0 


If the signal is due to an over = . 


en 9. TEMPORIZZATORE DI AVVIVGZ7ZO ~ | 9, STARTING PNWR — ALI 030 
Cy ALI 030 | . > gt 


9.4. Sohema elattrico 9.1. Flactrio diagran 


®> 9.2. Disposizione to afica compo~ .-. 9.2. Topographic arrangements of 
a . - nenti — Piastrina PACO O components — PACO 03 Board 
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9.3. Riferimento documentazione . 9.3. Documentation reference 


Unita elsmentari interessate Riferimento Documentazione 
Interested elementary unit Dooumentation Reference 


ALI 030 14431010 
ALI 031 14431305 
ALI 150 * 14432012 


Alimentatore 


Power supply 


9.4. Tabella componenti 9.4. Components table 


omponen z 
ordine alfabe=- elementari Funzioni elettriche e logiche 
tico e numerico interessate 


Components in Interested 
alphabetical and elementary Electric and logic functions 


numerical order unit 
i (& 
Condensatori della costante di tempo — Pia- 
strina PACO 03 
D56 = DST ao Capacitors of the time constant on the PACO 
03 board 
D75 ALI 030 Diodo Zener 2,7V + 10% — Piastrina PACO O 
Zener Diode 2,7V +10% =- FACO 03 board . 
Accensione continue dal lato ALI 030 
it " 
oF But 020 D.C. switching on from ALI 030 side 
Eccitato in condizione di normale funziona— 
mento. 
me aut fos Energized in normal performance condition. 
Eccitato in condizioni di normale funziona= 
mento. 
RL1 ALTS190 Energized in normal performance condition. 
fe 
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i 
4 
3 
| 


soaaseeanrs 


SS —_OO—————— 


oD Componenti in Unita 

~ | ordine alfabe— elementari Funzioni elettriche e logiche 
tico e numerico interessate f 
Components in Interested 
alphabetical and elementary 
numerical order unit 


Electric and logic functions 


Eccitati in condizione di normale funziona 
mento. Permangono eccitati se le tensioni 
di_uscita rimangono al valore nominale. 

Energized in normal performance condition. 
They stay energized if the output voltages 
stay at the nominal. 


RL51 = RL52 ALI 030 


Diseccitato in condizione di normale funzio 
namento, Si eccita con un ritardo di 2 
sec. dal comando del tasto "ON" (ALI 030) e 
permane eccitato. In condizioni normali l'ec 
citazione di RL54 avviene dopo l'eccitazio— 
ne di RL51 e RL52 
De-energized in normal performance condition 
It energizes with a delay of 2 sec. fromthe 
© "ON" key command (ALI 030) and stays 
energized. In normal conditions the energizing 
of RL54 occurs after the energizing of RL51 
and RL52. 


RL 54 ALI 030 


Potenziometro per la regolazione da 1a 10 
sec, del tempo che intercorre tra il coman= 
do del tasto "ON" e l'eccitazione di RL 
Potenzioneter for the adjustment from 1 to 
10 sec. of the time which elapses ‘between 
the command of the "ON" key and the energiz 
ing of RL54. 


Resistenze sulla piastrina FACO 03 
R73 + R93 ALI 030 
Resistanoes on the PACO 03 board. 


RV 51 ALI 030 


Alimentatore GE 130 
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9.5. Sequenza di controlli per veri- 


ficare l‘tefficienza del tempo —- 
rigzatore di avviamento 


Su ALI 030 mantenere premuto il tasto 
"ON" e verificare che dopo un minimo 
di 1 sec. e un massimo di 10 sec. si 
ecciti RL54. Il tempo @regolabile me 
diante il potenziometro RV51 e viene 
fissato intorno ai 2 sec, 


Alimentatore GE 130 
Intervento 


9.5. Sequence of controls to  chsck 
the efficiency of the circuit 


of the starting timer. 


On the ALI 030 maintain the "ON" key 
pressed and check that after a mini-g 
mum time of 1 sec. and a maximum time 
of 10 sec, RL54 is energized. - The 
time is adjustable by means of the 
potenziometer RV51 and is fixed around 
the 2 sec. 
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10. PROTEZIONI LENTE DI TENSIONE -— 10. ALI 030 VOLTACE SLOW PROTECTIONS 


> ALI 030 
10.1. Schema elettrico 10.1. Electric diagram 


FS2 t4SrEOQY 
Sg CLEA 


ae Sa na, " 


bs 


i PROT 05 PROT +42 PROT -20 © 


— ee eee ee eee 


Alimentatore GE 130 Oars : 
Intervento ; = 49 = : 30.014.014.0 


soe ~ -. 5 me i er a a | 


of | 


ent 


aphic arranyem 


10.2, Topo 


7) 


components 


ALI 030 — Module and PACO 03 board 


e Piastrina PACO 03 * 


ALI 030 = Pacco 


ar ees 
mee [o 


DSF , 
O 
DSPL 
© 
259 
‘@) 


i 


e{_}+ 
OOc re. 
ee ee 


—C)—* 
+ s* 
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nae aE 
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ax BOres 


ALI 031 — OBLO 20 board 


OBLO 20 *«—e 


© ' 10.3. Riferimento documentazione 10.3. Documentation reference 


Unita elementari interessate Riferimento documentazione 
Interested elementary unit Drwg. No. Documentation reference 


ALI 030 14431010 Alimentatore 
ALI 031 14431305 


Power supply 


Alimentatore GE 130 
* Intervento pee 
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16.4. Tabella componenti 10.4. Components table 


Componenti in Unita ‘ 
ordine alfabe-= elementari Funsioni elettriohe e logiche 
_tico_ e numerico interessate ! 
Components in Interested | 
alphabeticaland elementary Electric and logic functions 


numerical order unit 


A=-B-C~D sono pontiocelli, A-~B ei inseriscons 
per desensibilizzare la protezione di tensig 
ne (28 # 354). C=D sono montati qualore l'a= 
limentatore sia composto da tre o pit unita 
di _potenza, 

ie eal A=-B-C-D are strappings. A=-B are inserted to 
annul the voltage protection (28 # 35%). C=D 
are assembled when the power supply consists 
of 3 or more power units. 


Condensatori di livellamento dell'alimentato. 


del _circuito di protezione 
0 re ° 
51+ 059 ALL O20 Power supply leveling oapacitors of the pro- 


teotion circuit. 


Diodi di disaccoppiamento: sono montati sule 


la piastra degli oscillatori bloccati OBLO 20 


Dt = 
we Ait 03) Uncoupling diodes: they ere assembled on the 

board of the blocked oscillators OBLO 20 
Diodi del circuito di protezione e del rela=- 
tivo circuito di alimentazione 

Dpt a Dee ALD 030 Diodes of the protection circuit and the 
related power supply cirouit. 

' Fusibili montati dal lato canale cavi 
_ FS « F52 ALT 030 


Fugees assembled on the cables channel side 
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Componenti in Unita 

ordine alfabe~ - elementari Funzioni elettriche e logiche 
tico_ 9 numerico interessate 

Components in Interested 

alphabetical and elementary Electric and logic functions 
numerical order unit 


Contatto del relé RL1 che si chiude premen . 
do il pulsante "ON" su ALI .030, Il relé RL1 
rimane eccitato in condizione di normale 
_ funzionamento. 

Contact of the relay RL1 which closes pres 
Bing the "ON" key on the ALI 030. The RLi 
relay stays energized in normal performance 
conditions, 


ALI 031 


Si eccitano- premendo“il pulsante "ON" su 
ALI 030, se le tensioni di uscita raggiungo 
no i valori nominali, Restano eccitati in 
condizione di normale funzionamento. 

They are energized pressing the "ON" key on 
the ALI 030, if the output voltages reach 
the nominal values, They stay energized in 
normal performance conditions. 


RL51 # RL52 


Resistenze dei partitori montate sulla pia 
stra OBLO 20 

Resistances of the breakers assembled on 
the OBLO 20 board, 


ALI 031 


Potenziometri montati sulla piastra OBLO, 

vengono impiegati per la taratura del cir=- 
cuito di protezione., 

Potenziometers: assembled on the OBLO board, 
are used to adjust the. protection circuit. 
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) Componentd in " Unita a ; j a | 
ordine alfabo= elemontari ’ Fungioni elettriche e logiche (@ 
tico o numorico interassate ; 
Components in interested = : : 
bs lphabeatical and elementary °° _ Electric and logic functions 
umerical order | * unit sie? ; a ee 
; iis Breakers. Posizioneti in KON", consentono 
‘ Wie: _ | L®erogazione.del +20V. s : 
ae & 3 Posizionati in "OFF" interrompono 1*bsogs 
g a zione del +20V verso 'ltestsimo. 
Si portano automaticamente in "OFF" in ca 
; ; ae no di corto circuito o sovraccarico sul 
; i: @ circuito esterno. ae 
Ss ome. . Jae ee ee ae aE RRR A REEL AA POD 4 
‘ ig es . shag | Breakers. Positioned on “ON", they allow 
r . . 2 the supplying of +20V. Positioned on “OFTF* 
i : interrupt tho supplying of +20V to wards 
the outside. They move automatically on 
: "OFF"'.in case of short cirouit or over. 
loading on the extcrnel oircuit, 
ms : : Connottori , aa ‘ | P 
Ji =~ ALI 030 - 
4 JD I 03 ‘ : A_) 7 
. Connectors | — 
10.5. Secuenza ai control]i per la 10.5. Sequence of controls to. check 
surifies delitefficienga dol. . She efficiency of the S17 020 
cirvnito di protezione ALT 030 PROTECTION CYRCUTZ. ; 
+1) Contrellare le alimentaziont misu _: 1) Check the supplies measuring the 
rendo la teneione sui componenti _ voltage on the components specifiad 
sovte epooificatis ; below (the voltages are roferred 
(ls tcnsioni sono riferite alla ‘  %o the ground): 
bes sc) 
ANQNO DIODO P57 -22V =1,5¥ ANODE .DIODE D57° ~22v 74, 5v. 
CAHCL0 DIODO D58 +227 stsoV : ‘ CATHODE DIODE 058. +22V =1,57 
SLO DIODO D59_ -10V =0,5V_ - ‘ANODE DIODE 059 m=10V ~0,5v. 
C2Z9D0 DIODO D60 +10V -20,8V . . CATHODE DIODE DSO +10V +5 gy 
. oe * ) . rd ww, 
“ a c® 
Aliie...-ctore GE 130 ‘ ; : 
Intcervento ‘ . m - : . 
rere re _ 30.014.014.2 
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2) Su ALI 031 agire sul potenziome = 
tro RV1i "VOLTAGE ADJUST", portare 
la tensione d'uscita oltre i 22 V 
(+ 10%) e verificare che si rila- 
sci il relé RL51 determinando lo 
spegnimento dell'alimentatore. 


3) Su ALI 031 agire sul potenziome = 
tro RV1 “VOLTAGE ADJUST", portare 
la tensione d'uscita al di sotto 
di + 18V (= 10%) e verificare che 
si rilasci il relé RL52, determi- 
nando lo spegnimento dell'alimen= 
tatore. 


Le operazioni 2 e 3 sono effettuabie 
1i se non sono montati i ponticelli 
di par. 5.2, ossia con alimentatore 
su carico di macchina, 


SHQUENZA DI CONTROLLI PER VERIFICA= 


"RE L'EFPICIENZA DEL CIRCUITO DI PRO- 


TEZIONE DI TENSIONE SCR 


10.6. Taratura dei partitori della 


protezione di tensione sulltu= 
nita SCR 


(eseguibile se non sono monta 
ti 4 ponticelli di par. 5.2). 


La taratura della protezione di ten 
sione deve consentire?: 


# Intervento della protezione per 
sbandamenti della tensione +20 V 
verso il + 


«» Intervento della protezione per 
sbandamenti della tensione +20 V 
verso il - 


1) Taratura del partitore ramo posi 
tivo. 


SulltALI 031 agire sul potenzio~ 
metro VU "VOLTAGE ADJUST" portan 


Alimentatore GE 130 
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2) On the ALI 031, act on the potenzio 
meter RV1 "VOLTAGE ADJUST", bring 
the output voltage beyond the 
22V (410%) and check that the 
relay RL51 is released determining 
the switohing off of the power 


supply. 


3) On the ALI 031 act on the potenzio 
meter RVi "VOLTAGE ADJUST", bring 
the output voltage beyond +18 V 
(-10%) and check that the relay 
RL52 is released, determining the 
switching off of the power supply. 


Operations 2 and 3 may be performed 
if the strapping mentioned in par. 
5.2. are not assembled. 


SEQUENCE OF CONTROLS TO CHECK THE 
EFFICIENCY OF THE SCR VOLTAGE PROTEC 
TION CIRCUIT 


10.6. Adjustment of the breakers of 


the SCR unit voltage protection 
(which may be performed if the 


strappings of par.5.2 are not 
assembled). 


The adjustment of the voltage protec 
tion must allow: 


«- Intervention of the protection for 
+20 V voltage variations towards 
the + 


- Intervention of the protection for 
+20 V voltage variations ‘towards 
the - 


1) Adjustment of the positive branch 
of the breaker, 


On the ALI 031 act on the potenzio 
meter VU "VOLTAGE ADJUST" bringing 
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2) 


do la tensione di uscita a +22 V, 
Qualora la protezione di tensio~ 
ne intervenisse prima di raggiun—- 
gers tale valore di tensione, ruo 
tare di alouni giri in senso anti 
orario la vite di regolasione del 
potenziometro RV8&. Successivamen= 
te riprendere la regolazione del 
potenziometro VU fino a raggiunge 
re la tensione richiesta. Con la 
tensione in uscita a +22 V, ruota 
re lentamente in senso orario la 
vite di regolazione dal potenzio~ 
metro RV8 fino a determinare l‘in 
tervento della protezione di ten 
sione, con conseguente spegnimen— 
to dell'alimentatore. In queste 
condisioni la protezione @ tarata 
per intervenire oon sbandamenti 
della tensione di uscita del 10% 
verso il +, 


Taratura del partitore ramo nega~ 
tivo. 


Agire sul potenziometro VU "VOLTA 
GE ADJUST", portando la tensione 
d'uscita a + 18V.(Qualora la pro 
tezione di tensione intervenisse 
prima di raggiungere tale valore 
di tensione, ruotare di alcouni gi 
ri in senso antiorario la vite 
del potenziometro RV9. Successiva 
mente riprendere la regolazione 
del potenziometro VU fino a rag = 
giungere la tensione richiesta, 

Con la tensione in uscita a +18 V 
ruotare lentamente in senso ora = 
rio la vite di regolazione del 
potenziometro RV9 fino a determi- 
nare l'intervento della protezio= 
me di tensione con conseguente spe 
gnimento dell*alimentatore. In 
queste condizioni la protezione @ 


_ tarata per intervenire con sbanda 


menti della tensione d'uscita del 
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intervento 


- 56 - 


2) 


the output voltage to +22 V, 
Should the voltage protection ine 
tervene before reaching such avol 
tage value, rotate of some turns, 
counter clockwise, the adjustment 
sorew of the RV8 potenziometer. 
Successively, start again the 
adjustment of the VU potensiometer 
until the required voltage is 
reached. With the output voltage 
at +22 V, rotate slowly, clockwi- 
se, the adjustment screw of the 
RV8 potenziometer to cause the 
voltage protection intervention , 
with subsequent switching off of 
the power supply. In these condi- 
tions the protection is adjusted 
to intervene for output variations 
of 10% towards the +, 


Adjustment of the negative branch 
of the breaker, 


Act on the potenziometer VU "VOLTA 
GE ADJUST", bring the output volta 
ge to +18V. Should the voltage pro 
tection intervene before reaching 
such a voltage value, rotate of 
same turns, counter—clockwise, the 
sorew of the potenziometer RVI, 
Suoccessively, re-start the adjust 
ment of the VU potenziometer until 
the required voltage ia reached. 
With the output voltage at +18 V, 
rotate slowly the adjustment screw 
of the potenziometer RV9 to cauge 
the voltage protection intervention 
with subsequent switching off of 
the power supply. In these condi~ 
tions the protection is adjusted 
to intervene for output voltage va 
riations of 10% towards the — . 
In any case, rotating clockwise 
the screws of the potenziometers 
RV8 ~ RV the protection is made 
more sensitive and it is made less 
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10% verso il -. sensitive by rotating the screws 


i t 1 : 
4) In ogni caso, ruotando in senso o counter—clockwise 


rario le viti dei potenziometri 
RV8&—RVI si sensibilizza la prote— 
zione, viceversa, ruotando le vi 
ti in senso antiorario, 
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Intervento 


$1.2. Distosizisne taro 


14.2, Toscztachic disrosition of the 


tonenSi cormtorents , 
Piastrina PIPA- A PIPA = A Board 
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CONN 


Disposizione topografica componenti Topographic disposition of the com- 
4 }: ponents 


Piastrina PIPA = B PIPA ~ B Board 


(@ 
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Topographic disposition of the com= 
ponents 


Disposizione topografica componenti 


Piastrina SETE-A SETE =- A Board 


[F ne 


ea Ue TSH ee) ES) Le) 


11.3. Riferimento documentazione 11.3. Documentation reference 


[Unita elenentari interessate | elementari interessate Ne Disegno Riferimento Documentazione 
Interested elementary units Documentation reference 


14432012 


Alimentatore 


ALI 150 — PACCO Trasforma~ 
tore 


Power supply 


Alimentatore GE 130 
Intervento = 62 = 30.014.014.0 


11.4. Tabella componenti 11.4. Components table 


Componenti in Unita 
ordine alfabe- elementari 
tico e numerico nteressate 
Components in Interested 
alphabetical and elementary 
numerioal order units 


Funzioni elettriche e logiche 


Logic and electrio functions 


Condensatori — Piastrina PIPA 
Capaoitors — PIPA board 
Condensatori = Piastrina SETE 


Capacitors = SETE board 


ALI 150 
P.TR. 


C36—C37 


ALI 150 
P.TR. 


C40-C41 


Condensatori filtro +12V — Piastrine PIPA 


e SETE 
+12 V filter capacitors — PIPA and SETE 
poard 


na PIPA 


Output uncoupling diode — PIPA board 


Doppio amplificatore differenziale integra 
to = Piastrine PIPA e SETE 


Double integrated differential amplifier = 
PIPA and SETE boards 


ALI. 150 
PTR. 


ALI 150 
. 101-12 PTR, 


Resistenze partitori — Piastrina SETE 


Breakers resistances — SETE board 
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Unita 


Componenti in 


ordina alfabe— elementari 

tico es numerico interessate 

Components in Interested 

alphabetical and elementary Logio and electric functions 
numerical order unita 


HME ae i 
Funzioni elettriche e logiche c 


ALI 150 peaneepnre partitori - Piastrina PIPA 


P.TR. 


R11 # R14 ; 
Breakera resistances =~ PIPA board 


ALI 150 Resistenze partitori - Piastrina PIPA 


ROO @ EDT F.TR. 


| Breakers resistances - PIPA board 


ALT 150 Rasistenze — Piantrina PIPA 


PTR. 


R58 # R59 - so 
| Resistanceg - PIPA board 


I 
ALI 150 | Resistenza uscita IC1 — Piastrina PIPA 


R 60 ye 
tae IG1 output recistance — FPIPA board 


ALI 150 | Resistenza Berer D3 - Fiastrina SETH C) 
\R 61 oa a ———___— ——— ; 
ree | DJ Zener resistance -- SEPE board 
nee as ALI 150 Resistenza partitori - Fiantrina SETE 
P.TR. 


Breakers resistances — SETE board. 


Resistenze =~ Piastrina SETE 
Respistances — SETE board 


Resistenza uscita IC2 — Piastrina SETE 


ALI 150 


“R64 + R65 rea 


ALI 150 


R 66 P.TR. 


Ic2 output resistance — SxTE board 


Resistenza-Zener D56 — Piestrina SETE 


D56 Zener resistance — SETE board 


> 


ALI 150 


pee P.TR. 
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Unita 


Componenti in 


erdine alfabe- elementari Funzioni elettriche e logiche 
cy) tico 6 numerico interessate 
i peace in Interested 
' alpkatetical and elementary Logic and electrio funotions 
numerical order units 


ALI 150 Partitore — Piastrina SETE 


R68 # R59 
Pale Breaker — SETE board 


Potenziometri di regolazione della soglia 

di intervento per diminuzione della ten — 
ALI 150 '. | sione di uscita — Piastrine SETE e PIPA 
Adjustment potentiometers of the inter — 
vention thereshold to decrease the output 
voltage - PIPA and SETE boards 


RVi = RV3 P.TR 


Fotenziometri di regolazione della soglia 

di intervento per aumento della tensione 

ALI 150 dtuscita — Piastrine SEITE e PIPA. 

P.TR. Adjustment potentiometers of the intervention 
threshold to increase the output voltage -— 

i DY SETE and PIPA boards, 


RV2 — RV4 


we, 
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11.5. Sequenza di controlli per veri- 
ficars ltefficienza dei cir -<- 
cuiti delle protezioni lente di 
tvonsions ai ALI 150 


1) Controllare le tensioni + 10 V e 
=10V di riferimento, fornite dal— 
1tALI 030 rispettivamente sulle 
resistenze R8 e R61, misurate ri 
spetto allo —O~ delle tensioni au 
Biliarie sulla piastrina SFTE A 
(vedi figura ) 


/iotbet 


11.5. Sequence of controls; to check 


the efficiency of the circuits 
of the slow voltage protections 
of ALI 150 


1) Check the +10V and -10V referenca 
voltages, supplied by ALI 030 re 
spectively to resistances R8 and 
R61, measured with respect to the 
O of the auxiliary voltages on the 
SETE A board (refer to fig.) 


FE BABES 
-.. Hel] (eH [fe] res] fe 


arse 


2) Controllare che le tensioni sul 
catodo del diodo D56 e sull'anodo 
del diodo D38, misurate rispetto 
allo "O" delle tensioni ausilia = 
rie, siano bias tant aaa +12V © 
~6¥ + 5%. 
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2) Check that the voltages on the 


cathode of the D56 diode and = on 


the anode of the D38 diode, mea —- 


sured with respeot to the "0" of 


the auxiliary voltages, be re= . 
> gpectively +12V and -6V + 5%. 
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ft 


Ce 3) Con le tensioni al valore nomina~ 3) With the voltages at the nominal 

Te le, misurare le uscite dei circui value, measure the outputs of the 
ti differenziali integrati. integrated differential circuits. 
Sulle piastrine PIPA-A—B tra R60 On the PIPA-A-B boards between R60 
(+) © la boccolina OV. (+) and the test point OV. 


e{}e; 

ES] (ey 

all Wise 

Kl} (Ea a 
WES 


eC)—-8 


\e, 
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4) 


5) 


6) 


Sulla piastrina SETE tra R66 (+) 
e la boccolina OV. 


[P if 


Rilevandosi una uscita alta (3,5+ 
5,5 V) con tensione d'uscita al 
valore nominale, desensibilizzare 
i due partitori relativi al cir 
cuito in esame, ruotando il poten 
ziometro RV2 per la piastrina SETE 
o RV4 per la piastrina PIPA-A-B 
completamente in senso orario, e 
41 potenziometro RV1 per la pia = 
strina SETE o RV3 per le piastri- 
ne PIPA-A-B completamente in sen 
80 antiorario. 


Se l*‘uscita permane alta, sosti =— 
tuire il relativo cirouito inte- 
grato,. 


Tarare le protezioni come indica~ 
to in par. 11.6. 
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4) 


5) 


6) 


On the SETE board between R66 (+) 
and the test point OV. 


Should a high output (3,565,5 V ) 
be noted with an output voltage at 
the nominal value, make the two 
breakers related to the oircuit 
under exam not sensitive,rotating 
the potenziometer RV2 for the SETE 
board or RV4 for the PIPA~A-B 
board completely olockwise, and 
the: potenziometer RV1 for the SETE 
board or RV3 for the PIPA-A-B 
board completely counter—clockwise, 


If the output is still high, re- 
place the related integrated cir 
ouit. 


Adjust the protections as indice- 
ted on para, 11.6. 
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11.6. Taratura dei partitori della 
protezione lenta di  toensione 
sulltunita ALI 150 


La taratura @ possibile se non sono 
montati i ponticelli di par.11.7. 


1) Ruotare il potenziometro RV2 (pia 
strina SETE A) e 4 potenziometri 
-RV4 (Piastrine PIPA-A e PIPA=B) 
completamente in senso orario,. 


2) Ruotare il potenziometro RV1 (pia 
strina SETE-A) e i potenziometri 
RV3 (piastrine PIPA-A e PIPA-~B) 
completamente in senso antiorario. 


Disposizione dei potenziometri sulla 
piastrina SETE-A. 


11.6. Adjustment of the breakers of 
the slow voltage protection on 
the ALI 150 unit 


The adjustment is possible if the 
atrappings of par.11.7 are not as 
sembled. 


1) Rotate the RV2 potenziometer(SETE 
A board) and the RV4 potenzio = 
meters (PIPA~A and PIPA-B boards) 
completely clockwise. 


2) Rotate the RV1 potenziometer(SETE 
A board) and the potenziometers 
RV3 (PIPA<A and PIPA=B boards )com 
pletely counter—clockwise. 


Disposition of the potenziometers on 
the SETE-A board. 
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Disposizione dei potengziometri sulle 
piastrine PIPA-A e PIPA=B 


11. 


1) 


2) 


3) 


4) 


6.1. Taratura limite intervento 


superiore della tensione +5V 


Variare la tensione +5V del +84 
(tramite RV5 — VOLTAGE ADJ.), por 
tandola a + 5,4 V. 


Ruotare in senso antiorario il po 
tenziometro RV4 della piastrina 
PIPA-A, sino a quando non si pro 
voca l'intervento della protezio— 
ne, con conseguente spegnimento 
dell'alimentatore (attraverso l'in 
tervento di ALI 030). 


Ruotare leggermente il potenzio = 
metro RV5 "VOLTAGE ADJ." del box 
45V in senso antiorario. 


Accendere l'alimentatore, ed agen 
do ancora su RV5, controllare la 
sOglia fissata. Se questa non cor 
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Disposition of the potentiometers on 


the PIPA-A and PIPA-B boards, 


(=) (=) f=) 


11. 


1) 


2) 


3) 


4) 


e702 


QS) 


si 
3 


e-—C_)-8 


6.1. Adjustment of. the upper 
intervention limit of the +5V 


voltage 


Vary the +5V of +8% (through RV5= 
VOLTAGE ADJ.) bringing it to5,4V. 


Rotate counter-clockwise the RV4 
potentiometer of the PIPA-A board, 
until the protection intervention 
is caused, with subsequent switch 
ing off of the power eupply 


(through the ALT 030 intervention)« . 
2,fy¢ atta 


Ont WEF PIR 20 cn ome 
Rotate slightly the potentiometers 
RV5 “VOLTAGE ADJ." of the box +5V 


counter=clockwise. 


Turn the power supply on, and act 
ing again on RV5, check the fixed 
threshold. If this does not cor 
respond exactly, adjust RV4 until 


30.014. 014.0 


oO 


‘ pisponde esattamente, ritoccare 
RV4 fino ad avere il giusto inter 
vento della Proeezione. 


5) Riportare la “‘teneione di ‘seite at 
suo valore nominale +5V. 


\ 


' : . 
11.6.2. Taratura limite di interven- 


it 


\@ 


to inferiore della tensione 


20 


1) Variare la tensione +5V del — 8% 
portandola a + 4,6 V. 

2) Ruotare in senso orario il poten- 
ziometro RV3 della piastrina PIPA 


A sino a provocare l’intervento del 


la protezione, con 
spegnimento dell ‘alimentatore, 


3) Ruotare leggermente il potenziome 
. tro RV5 "VOLTAGE ADJ." in senso 
orario. 


4) Accendere l*alimentatore, ed agen 
do ancora su RV5, controllare la 
sogiia fissata. Se questa non cor 

_Yisponde, ritoccare RV3 fino ad 
avere il giusto intervento della 
protezione.. 


5) 


suo valore pominales 


4166036 Taratura Limite intervento 


= superiore della tensione +12V 


‘ 


conseguente | 


Riportare la ehaione dtuscita al 


Si procede come descritto per la ten ; 


sione +5 V, tenendo presente che: 


1) Il potenziometro RV4 relativo al- 


la tensione +12V @ sulla piastri~. 


na PIPA~B. 


Ms 6.36 Adjustment of the upper 


the protection intervenes at ‘the 
right moment. 


5) Bring the output. voltage back to 
its nominal value + 5V. , 


71% 


11. 6. 2. . Adjustnent of the lower int— 
ervention limit of the  +5V 


yoltage : 


1) Vary the +5V voltage of -hy bring 
- ing it to +4,6 V. 


2) Rotate clockwise the potentiometer 
RV3 of the PIPA-A hoard until the 
intervention protection is caused, 
with subsequent switching off of 

. the power supply. ; 


3) Rotate slightly the potentiometer 
RV5 "VOLTAGE ADJ.” clockwise. 


4) Turn the.power supply on, and 
acting again on the RV5, check 
the fixed threshold. If this does 


not. correspond, adjust RV3 until 
the right protection intervention 
is obtained. 


5) Bring back the aise voltage, to 
its nominal value. 


. intervention limit of the 


+12V voltage 
re mS ; . 3 é ie 


The procedure is the same as the one 


. 


. described for the +5V voltage, keep= 
_ ing in mind thats 


2) Il limite di intervento 8 +12,96V 


(+ 8%). 
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‘1) The RV4 Seen hGastae eiceea® “to 


the +12V voltage is on the PIPA-B 
board. 


2) The intervention limit is “412, 96¥ 


Rue 


~ 
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11.6.4. Taratura limite di interven- 
to inferiore della tensione 
+12 V 


Si procede come descritto per la ten 
sione +5V tenendo presente che: 


1) Il potenziometro RV3 relativo al 
la tensione +12V @ sulla piastri-~ 
na PIPA-B, 


2) Il limite di intervento & +11,04V _ 


(~8%). 


11.6.5. Taratura limite di interven- 


to superiore della _tensione 
=— 20V 


Si procede come per la tensione +5V 
tenendo presente che: 


1) Il potenziometro per la regolazio 
ne del limite di taratura superio 
‘ye 6 RV2 sulla piastrina SETE-A. 


2) Il] limite di intervento & - 21,6 


_ V (+86). 


11.6.6, Taratura limite di interven- 
to inferiore della tensione 
— 20V 


Si procede come per la tensione +5V 
tenendo presente che: 


1) Il potenziometro per la regolazio 
ne del limite di taratura inferio 
re @ RV1 sulla piastrina SETE-A. 


2) Il limite di intervento @ -18,4 V 
(~8%). 
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11.6.4. Adjustment of the lower int- 
ervention limit of the +12V 


voltage 


The procedure is the same as the one 
given for the +5V, keeping in mind 
that: 


1) The RV3 potentiometer relative to 
the +12V is on the PIPA-B board. 


2) The intervention limit is +11,04V 


(~8%). 


11.6.5. Adjustment of the upper int- 
ervention limit for the —20V 


voltage 


The procedure is the same as the one 
given for +5V keeping in mind that: 


1) The potentiometer for the adjust— 
ment of the upper adjustment limit 
is RV2 on the SETE~A board, 


2) The intervention limit ie’ =21,6V 


(48%). 7 


11.6.6. Adjustment of the lower int—- 
ervention limit for the ~20V 


voltage 


The procedure is the same as the one 
given for +5V keeping in mind that: 


1) The potentiometer for the adjust- 
ment of the lower adjustment limit 
is RV1 on the SETE-A board, 


2) The intervention limit is 


(-8%). 


~18,4V 
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11.7. Desensibilizzazione delle pro~ 11.7. Making the slow voltage protect— 
cp) sezioni lente di tonsions oa ions on the ALI 190 not sensi- 
7 ALL150 tive 


Yrfettuare il ponticello tra 
J2 1-1 @ 1~2, come indicato in 


figura. 


Set a strapping between Jo 1-1 
and 1-2, as per the figure, 


@® Pacco trasformatori 


Transformers module 


Ae) 
Alimentatore GE 130 
Intervento ae ee 30.014.014.0 ‘ 

: 


ger: 


12. ALIMENTATORE SCR 12. SCR POWER SUPPLY 


CIRCUITO DI PILOTAGGIO DI UN DRIVING CIRCUIT OF A SCR DIODE 
DIODO SCR 
12.1. Schema elettrico 12.1. Electric diagram 
N26 SCR 


rr eee ee A 


: 


ov 
SERVIZI (WOM MASSA) 
237 


= 


-— enw es ee owe = 


IMPEDENZA 
Ol FTRO 


TENSIONS 


OI SERVIZIO 
' -20 SERVIZ/ 
: _ _ CIRCUITO DI _PILOTAGGIO bt uN DIODO SCR 
12.2. Disposizione topografica compo— 12.2. Topographic disposition of the 
nenti_ su_piastra OBLO ~20 components on the OBLO -20 board 


ARR RAT 


Lt 
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Scale Probe attenuato 


0,5V/cm 
10 pus/em 


Sincr. interno + 


Forma d'onda rilevata collegando la 
massa dell*oscilloscopio al punto 1 
della impedenza di filtro edil probe 
sul circuito di gate del diodo SCR, 
Per non caricare il circuito di gate 
e rendere pit uniformi le rilevazio- 
ni,la misura @ stata effettuata col 
gate scollegato 

(Gli ingressi di gate dei 6 diodi SCR 
fanno capo a due morsettiere dell'"ALI 
031: P5~P6). 


12.3. Riferimento documentazione 


Alimentatore GE 130 
Intervento 


Unita elementari interessate 
Interested elementary units Documentation reference 


14431305 


Wave form detected connecting the 
oscilloscope ground wire tothe point 
1 of the filter impedence and the 
probe on the gate circuit of the SCR 
diode, In order not to load the gate 
circuit and make the measures more 
uniform, this measure was taken with 
the gata disconnected. 

(The gate inputs of the 6 SCR diodes 
go to 2 terminal boxes of the ALI 
031: P5-P6). 


12.3. Documentation reference 


Riferimento documentazione 


Alimentatore 


Power supply 
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12.4. Tabella_componenti 12.4. Components table 


Componenti in Unita 


ordine alfabe— elementari Funzioni elettriche e logiche 


tico e numerico interessate 

Components in Interested 
alphabetical and elementary Electric and logic functions ™“ 
numerical order unit 


Diodo controllato montato sul dissipatore 
Checked diode assembled on the dissipator 
Diodi montati su piastra OBLO 


Diodes assembled on the OBLO board 


D31-D37—D49 


Potenziometro di regolazione. Viene aziona 
to (insieme agli altri 5 potenziometri)per 
ridurre il ripple ai valori nominali di 

O mV 
Adjustment potentiometer. It is worked 
(with the other 5 potentiometer) to reduce 
the ripple to the nominal values of 30 + 
50 mV. 


Resistenze montate sulla piastra OBLO 
R30 # R116 
Resistences assembled on the OBLO board 


Trasformatore con due secondari 
ae abe ee Transformer with 2 secondary windings 


RV7 ALT 031 


Trasformatore montato sulla piastra OBLO. 
Fa parte del ocircuito dell*oscillatore bloc 


cato. 
Transformer assembled on the OBLO board. 
It belongs to the blooked oscillator circuit. 


ALI 031 
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12.5. Sequenza di controlli per la 
verifica del circuito di pilo— 
taggio dei Giodi SCR 


1) Su ALI 031 piastra OBLO rilevare 
la presenza della f.d.o; rappre = 
Bentata in figura.di pag.7. 


2) Procedendo per comparazione veri~- 
ficare che i sei oscillatori bloc 


cati emettano la f.d.0. rappresen 


tata in figura di pag.75. 


13. ALIMENTATORE SCR 
CIRCUITO DI_ REGOLAZIONE 


13.1. Schema elettrico 


eee oe) eae | een es. oo 


USCITA 
AMPL, 
ERRORE 


1 
Hl 
is SECONDARIO ’ 
| 


SERVIZI 
| (2+20-20) 


Ce ei i a 
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| ie [20 seevas 
CIRCUITO DI REGOLAZIONE 


ae emits a ett a Se ee eee! ses eee eet es? eee? ees ee aS ea 


aoe 


12.5. Sequence of checks 


1) On the ALI 031 OBLO board, note 
the presence of the wave form 
given in figure on page 1. 


2) Proceding with a comparison, check 
that the six blocked oscillators 
issue the wave form given in figu 
re. on page 75. 


13. SCR POWER SUPPLY 
ADJUSTMENT CIRCUIT 


13.1. Electric diagram 
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13.2. Disposizione componenti sulla , 13.2. Arranrement of components on fy iy 


piastrina OBLO ~ 20 the ORLO board 


13.3. Riferimento documentazione ; 13.3. Dosvmentation reference 


Unita elementari interessate 
Interested elementary units Documentation reference 


= 


Riferimento documentagione 


Alimentatore 
Power supply 


Alimentatore GE 130 


Intervento ; 
. : - 18 = 30,014.014.0 


@, Z 
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13.4. Tabella scomponenti 13.4. Components table 


Componenti in Unita 
ordine alfabe~ elomentari 
ticoo e numerico _interessate 
Components in Interested 
alphabetioal and elementary 
numerical order unit 


Funzioni elettriche e logiche 


Electric and logio functions 


Condensatori sulla Piastrina OBLO = 20 


C1 # C20 _.. ALI 031 
Capacitors assembled on the OBLO boards 


‘ Diodi sulla Piastrina OBLO ~ 20 
D3 * DT ALI 031 


Diodes assembled on the OBLO board 


Relé ecoitato in condisioni di normale fup 
sionamento 

Relay energized in conditions of normai 
‘performance . 


Potenziometro di regolaszione della tensions 
di usocita 


Potentiometer to adjust the output voltage 


‘ ALI 031 


Resistenze sulla Piastrina OBLO = 20 


R2 @ R24 ALI 031 
Resistances assembled on the OBLO board 
z 
| hed : Pat , S, 
i | BY 
| Alimentstore GE 130 i ; ; ( 
Intervento : ~ 719 - \ 
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13.5. Sequensa dei controlli sul oir 
uatto di regolazions 


Su ALI 031 ruotars 43 potenziometro 
VU e controllare ohe le tensione di 
uscita risenta della regolazione, Se 
non 3 sassibile centrare sul valore 
nominale di +20V la tensione di usol 
te, controllare i ocomponenti del 
oircuite amplifioatore d'errcre aevi~- 
dgenziati nello schema topografioco. 


13.6. Alimentatore SCR 
Forma d'onda rilevate in condie 
zione di normale funzionamento 


Forma d'onda rilevata al morsetto 1 
delia impedenza di filtro (ALI 031). 


Forma d'onda di piletaggio di un dio 
do SCR rilevata oon l'ingresso di 
gate del diodo SCR scollegato. 
(Morsettiere P5 — P6 su ALI 031) 
(Massa dell'oscilloscopio collegata 
al punto 1 della induttanza L1) 


Alimentatore GE 1139 
Intervento 
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i 
i 
» 
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13.5. Scquonee of controls of tho j 
edjustment oirouit 


On the ALI 031 move the VU potontiaqe 
metor and chook that tho outpat vole t 
tage fools the adjustmont. If it is 
not possible to adjust the output 

voltage on the nominal value of +207, 

check the components of the amplifier 

circuit of the error dotcotod, 


13.6. SCR Power Supply 


Wave forms dotocted 4 
porformance conditions 


Oran, 


Wave form detected at torminal 1 
the ALI 031 filtor impodoenco,. 


or 


Probe attens 


Sincr. interno 


Wave form of thedrivingof an SCR 
diode detected with the input of the 
SCR diode gate disconnected. 
(Terminal boxes P5-P6 on ALI 031) 
Graund terminal of the oscillosoope 
conneoted to point 1 of the filter 


impedence abr 031). 
cale 


0,5V/om 
10 aa/om 


Probe atten. 


Sinor, interno 
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Forma dtonda rilevata sul gate di 
un diodo SCR con il terminale di mas 
sa delltoscilloscopio collegato al 
punto 1 della impedenza di 
(ALI 031) 


filtro 


Forma d'onda della ondulazione resi- 
dua sulla tensione di uscita. 


In condizione di normale funzionamen 
to iI ripple in uscita deve presen — 


tarsi come riportato in figura. Se 
il ripple presenta della lievi diffe 
renze rispetto alla illustraszione ri 
portata, si pud migliorare agendo con 
picooli spostamenti sui potensziometri 
RV2 # RV7 (ALI 031). 


Se la forma del ripple si disocosta net 
tamente dalla figura riportata si trat 
ta di una anomalia di un diodo SCR o 
del cirouito di pilotaggio del gate 
del diodo stesso. 
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Wave form detected on the gate of an 
SCR diode with the ground terminal of 
the oscilloscope conneoted to pointi 
of the filter impedence (ALI 031). 


Soale 
0,2V/cm 
tms/on 


t Probe attenuato 


Sincr. interno 


Waveform of the residual ripple on 
the output voltage 


Scale 
50mV/cm 
2ma/om 


Probe diretto 


Sincron, linea 


In normal performance condition the 
output ripple must show as given in 
figure. If the ripple shows some slight 
differences with respeot to the given 
figure, it oan be improved moving 
slightly potentiometere RV2 # RV7 
(ALI 031). 

If the ripple form is definitely dif 
ferent from the figure given there is 
an anomalous SCR diode or an anoma 
lous cirouit driving the gate of the 
diode itself. 
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14. ALI 150 = VERIFICA PRESENZA TEN~ 


SIONI_ RADDRIZZATE DI POTENZA 


Le tensioni raddrissate di potenza 
sono misurabili sui morsetti dei con 
densatori di filtro C1 # C4 -@= Pacco 
trasformatori. 

I valori rilevati debbono essere ap- 
prossimati a quelli indioati in ta= 
bella (da rilevarsi con alimentatore 
su carico interno): 


14. 


CHECK THE PRESENCE OF THE RECTI“ 
FIED POWER VOLTAGES = ALI 150 lam 


tw 
The reotified power voltages can | 
be measured on the terminals of 
the filter capacitors C1 «C4 «= 
Transformers module. 
| 
| 


The values detected must be ap= 
proximated to those given on the 
table (to be detected with tho 
power supply on internal loads, 


Pacco trasformatori 


Alimentatore GE 130 
Intervento 


ansformers Module 


Tensioni ai 
capi 
CAPACITORS VOLTAGE DOV. REF. moc. ma 


+ 5V = AMPLIAK. 14432310 
+ 5V = PILOTA 14432310 


+12V 
=-20V 


= 62 = 


rm 


14432310 
14432310 
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a2 Le tensioni ausiliarie si misurano 


15. ALI 150 — TENSIONS AUSILIARIE 156 ALI_150 — AUXILIARY VOLTACES 


Auxiliary voltages are measured on 
the boards PIPA-A-B and SETE-A (tran 
sformers module) as indicated, 


sulle piastrine PIPA-A-B e SETE-A 


(pacco trasformatori) oome indicato. 


\ 
£ 


« Il punto-OA & lo zero relativo al + The point OA is the zero relative 


la tensione +20A. Le tensioni +32, 
~16, +6, -6V hanno riferimento di 
zero comune nel punto 0, 


#’ I valori di tensione debbono ap = 
prossimativamente essere quelli di 
tabella,. 


+ 4,8V 
- 5,9V 
= 16,5V 
+ 33,5V 
+ 20V 


RIFERIMENTO DOCUMENTAZIONEs ALI 150 
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PIPA=A PIPA=B | seme | ONDULAZIONE RESIDUA = V 
Voltage PIPA—A PIPA-B — | sem | 


+ 4,87 
- 5,97 
= 16,5V 
+ 33,5V 


' to the +20A voltage, The voltages 


+32, —16, +6, -6V have the common 
zero referenoe in point 0. 


~ The voltage values must be appro = 


ximately the ones of the table. 


Residual wave form 


DOCUMENTATION REFERENCE: ALI 150 
Drwge Noe 14432310 


16, ALI 150 
BOX TENSIONT 


I box che forniscono le tre tensioni 
hanno uguali circuiti. I valori dif= 
ferenti di tensione sono ottenuti 
con diversa alimentazione di potenza 
e differenti valori dei partitori. 


Viene pertanto analizzato un box ge=- 
nerioo, essendo analogo il funziona- 
mento per tutti; ove vi siano diver— 
git& esse vengono indicate. 


La ripetitivita dei circuiti @ anzi 


di ausilio in sede di ricerca guasti, 


potendosi utilizzare il metodo del 
confronto. 
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16. ALI 150 
VOLTAGES BOXES 


The boxes, which supply the 
voltage hawe equal circuits. 
The different voltage values are obt 
ained with a different supply of 
power and different values of the 
breakers. 


three 


A general box is therefore analyzed, 
being the performance equal for all 
of then, where there are some dif = 
ferences, they are given. 


The circuits repetitiveness is to the 
contrary of help when looking for 
failures, as the comparison method 
May de used. 
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PD 16.1. Cirouito di controllo 16.1. Control circuit 
4) ee ea Gero gay 


16.1.1. Schema elettrico 16.1.1. Electric diagram 
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16.1.2. Disposizione topografica com 
ponenti 


Componenti su _piastrina CIBO 


2) 


ofl 
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16.1.2. Components topographic ar_ = 


rangement ay 


Components on the CIBO board 


ee oe we ee 
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16.163. Riferimento documentaziono 16.163. Documentation reference 


Unita elementari interessate N,. Disegno Riferimento documentazione 
Interested elementary units Dooumentation reference 


ALI 150 _ 14432310 Alimentatore GE~130 
£.1,2,3 GE-130 Power supply 


16.1.4. Taballa componenti 16.1.4. Components table 


‘ 


Componenti in Unita 
ordine alfabe~ elementari 
tico e numerico interessate 
Components in Interested 
alphabetioal and elementary 
numerical order unit 


Funzioni elettriche e logiche 


Electric and logic funotions 


Condensatori = Piastrina CIBO 


Capacitors on the CIBO board 
Condensatori di livellamento —~ Box tensione 


Level capacitors ~ Voltage box 


ALI 150 
P. REG, 


ALI 150 
P. REG. 


C29 # 030 


Diodi protezione Vbe transistori — Piastri 
ne CIBO 


Vbe transistors protection diodes — CIBO 
board 

Diodo Zener tensione di riferimento — 
Piastrina CIBO 


Voltage reference Zener diode = CIBO board 


ALI 150 
PREG. 


D63 + D66 


_ ‘ALT 150. 


D67 'p, REG, 


Alimentatore GE 130 
Intezvento = 87 = 30.014.014.0 


2° 


2 


Componenti in Unita 
ordine alfabe~ ‘elementari 

“tioo e numerico interessate 
Components in Interested 
alphabetical and elementary 
numerical order unit 


Funzioni elettriche e logiche 


Electric and logio functions 


' | Diodo di mantenimento corrente in Li < 
Box tensione 


Diode of current maintenanos in Li = 
Voltage boxes 


Resistenza su piastrina CIBO 
Resistances on CIEO board 


Resistenze su piastrina CIBO 


ALI 150 


R16 @ R29 P. REG 


ALI 150 


ROP. * R10 P. REG. 


Resistances on CI board 


Resistenza di carico interno inserita con 
il sezionatore in posizione 2 ~ Box ten = 
sione 
Resistance of internal load inserted with 
switch in position 2 — Voltage box 


Potenziometro di regolazione della tensio 
ne d’uscita (Voltage adj. 


Potentiometer to adjust the output voltage 
(Voltage adj.) 
Induttanza di filtro —~ Box tensione 


Filter inductance: voltage box ‘ 


Transistore di commutazione del regolato= 
re serie — Box tensione 


Transistor to switch the series regulator= 
Voltage Box 


Transistore emitter follower di pilotaggio 
ALI 150 TR1 ~- Box tensione 

P, REG. Enitter follower transistor to drive TR1 = 
Voltage box 


TR2 


Alimentatore GE 130 
Intervento = 88 = 30.014.014.0 


Componenti in Unita 
ordine alfabe- ‘elementari 

tico e numerico interessata 
Components in Interested 
alphabetical and elementary 
numerical order unit 


Funsioni elettriohe e logiche 


Eleotrio and logic funotions 


Transistori amplificatori ~ Piastrina CIBO 


ALI 150 
P. REG. 


TR3 ~ TR4 


Amplifiers transistors = CIBO board 


Transistore monogiunzione generatore dente 
adi seza — Piastrina CIBO 

Unijunctions transistors generating the 
sawtooth — CIBO board 


Doppio transistor differenziale di regola= 
zione — Piastrina CIBO 

Double transistor with differential adjust 
ment stage — CIBO board 


Transistore amplificatore del segnale di 
errore = Piastrina CIBO 
Transistor amplifying the error signal = 


CIBO board 


Alimentatore GE 130 : 
Intervento - 89 ~ 30.014,.014.0 


16.1.5. Sequenzs dei ‘controlli sul 
‘ cirouito di regolazione 


Dscsnsibilizzare l*alimentatore ALI 
150 come indicato in par. 11.7. 


1) Verificare la f.d.o. sulla bocco- 
lina B con la massa dell'oscillo~ 
scopio sul condensatore C18 nel 
punto indicato in figura. 


«Feds 0. sulla boccolina B 


Box +5V 


Alimentatore GE 130 
Intervento 


16.1.5. Sequence of the controls on 
the adjustment circuit 


inseeuaivaee the ALI 150. power supply 
as shownin-par. 11.7. 


1) Check the wave form on the terminal 
B with the ground of the oscil «< 
loscope on capacitor C18 in the 
point given in figure. 


eee om one, am as eRe 


Scale 


5V/cem 
.50 jas/em 


Probe atten. 


Sincr. interno — auto 


- 90 - 30.014.01464 


Box 412V 


Box =20V 


Alda Alab cll 
VAN A ae VA 
Sk Gee 


1) Mancando 1'osoillazione verifica-~ 
re TR5. In oaso di sostitusione di 
quest'ultimo 4 necessario verifi- 
care la frequenza, Se F2 a 7 KHs 
montare C19. Il periodo deve esse 
re compreso tra 140 juseo e 300 

UB OO, . 


2) Verifioare che tra il punto D(pun 
tale positivo) della piastrina 
CIBO e la boccola "+TEST VDC"(pun 
tale negativo), vi sia una tensio 
ne di + 5,6V + 0,5 V 
(tensione diodo Zener D67) 


D 


Alimentatore GE 130 


Intervento -9i- 


Soale 


5V/om 
50 jus/om 


Probe atten, 


Sincr, interno = auto 


Scale 


5V/om 
50 js/cm 


Probe atten 


Sincr. interno — auto 


1) Should the oscillation be absent, 


2) 


Should this one be re=- 
placed, it is necessary to check 
frequency, It F is“at 7 KHz as =< 
semble C19. The period must range 
between epee and BED BEES: 


check TR5. 


Check that between point D (posi=- 
tive test prod) of the CIBO board 
and the test point "+ TEST VDC" 
(negative test prod), there is a 
voltage of + 5,6V + 0,5 V 
(D67 Zener diode voltage), 


30.014.014.0 


3) Controllare il livello di tensio-— 
ne sulla boccolina C (puntale—su 
C18). I livelli rilevati devono ap 
prossimarsi a quelli sotto indica 
ti. Ruotando RV5 si devono rileva 
re leggeri spostamenti di tale li 
vello; a rotazione oraria ne deve 
corrispondere una diminuzione. Non 
verificandosi, misurare se vi & 
tensione sulla resistenza R35, in 
caso affermativo controllare TRI 
e TR8; verificare quindi TR] ~D66 
(normalmente tensione inversa) 
D67 = TR6 — RV5. 


LIVELLI_ NORMALTs 


BOX + 5V 8V + 1V 
BOX +12V 6V + 1V 
BOX -20V 6,2V 4 1V 


4) Verificare la f.d.o. sulla bocco= 
lina A (massa su C18); il periodo 
deve uguagliare quello della f.d.o 
nel punto B. ° 
Ruotare RV5 e verificare la varia 
gione del rapporto pieno-vuoto. 
Non verificandosi tale condizione, 
controllare TR6 — TR4 — D64. 


Alimentation GE 130 


Intervento =~ 92 = 


3) Check the voltage level on the 


test point C (test prod — on C18), 
The levels detected must be close 
to the ones given below. Rotating 
RV5, some slight changes in this 

level must be noted: when rotat = 
ing clockwise, there mst be a 
decrease, Should this not occur , 

measure if there is power on the 

resistance R35; if there is,check 

TR9 and TR8; check then TR7 - D66 

D67 = TR6 — RV5. 


NORMAL LEVELS: 

BOX + 5V 8 
BOX +412V 6 
BOX -20V 6 


4) Check the wave form on the test 


point A (ground on C18), the pe- 
riod must be equal to the one of 
the wave form in point B. 

Rotate RV5 and check the change 
in the ratio full-empty. Should 
this condition not occur, check 


TR6 — TR4 = D64. 
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ay 
DY) 


F.d.0o. sulla boccolina A 


Box +5V 


Box +12V 


Box -20V 


Alimentatore GE 130 
Intervento 
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Wave form on test point A 


Soale 


0,5V/om 
50 jus/om 


Probe attenuato 


Sincr. interno 


Scale 
0,5V/cm 
50 jus/om 
Probe _attenuato 


scale 

0, 5V/cm 

30 jus/om 

Frobe_ attenuate 


Sincr. interno 
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5) 


6) 


Controllare la f.d.o. di pilotag- 
gio del transistore emitter follo 
wer TR2, con il "Probe™ sulla re= 
sistenza R18 e la massa dell'oscil 
loscopio sulla boccola TP1 "+ TEST 
VDC " 


Verificare che abbia lo stesso an 
damento della f.d.o. rilevata al 
punto 4. Non verificandosi, con- 
trollare i transistori TR3 ~ TR4. 
Se si rileva un livello di circa 
5,5V controllare i transistori 
TR1 — TR2. 


Controllare la f.d.o. tra collet— 
tore ed emettitore del transisto- 
re di potenza TR1, con il probe 
sul punto 2 del fusibile extra ra 
pido (F23~F24-F25) e la massa sul 
punto 1 del riduttore amperometri 
co (RB-RC-RD) verificare che ab ~ 
bia lo stesso andamento della 
f.d.o. rilevata al punto 5. Non 
verificandosi, controllare TR1 , 
TR2, D63. 


Alimentatore GE 130 


Intervento 
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5) Check the wave form driving the 7} } 


6) 


TR2 emitter follower transistor , 
with the “Probe" on the resistance 
R18 and the ground of the oscil = 
loscope on the test point ‘TP1 
"+ TEST VDC", 


O 
©° i 
i 


lo 
e{__}e 


ne | 


Check that it has the same trend 
of the wave form detected at point 
4. Should it not occur, check the 
TR3 — TR4 transistors. 

If a level of akboutvis detected, 
check transistors TR1 ~ TR2, 


Check the wave form between col = 
leotor and emitters of the TR1i 
power transistor, with the probe 
on point 2 of the extra fast fuse 


(F23-F24-F25) and the ground on 
point 1 of the amperometric reo 
ducer (RB-RC-RD); check that it 


ea, 


as the same trend of the wave form — 


detected sub point 5. Should it 
not occur, check TR1, TR2 and D63. 
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F.d.o, sui transistori TR1 


Box +5V 


Box -20V 


_Alimentatore GE 130 
Intervento 


-95- 


Wave forms on TR1 transistors 


Scale 

5V/cm 

50 jus/om 

Probe attenuato 


Sinor. interno — auto 


Scale 

5V/om 

50 jus/om 

Probe attenuato 


Sincr. interno — auto 


Probe attenuato 


Sincr. interno — auto 
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7) 


8) 


Verificare ohe, tramite il poten- 
siometro RV5 "VOLTAGE ADJUST", la 
escursione della tensione si avvi 
cini ai limiti riportati nella ta 
bella. Per questa operazione @ ne 
cessario escludere temporaneamen— 
te la protezione rapida e la pro- 
tezione lenta di tensione, come in 
dioato nel par.16.3.6. @ 11.7. 


Tensione 
Voltage 


Tensione 
Voltage 


Tensione 
Voltage 


Controllare il "ripple" (ondula - 
xione residua) della tensione di 
uscita (tra TP1 e TP2); in condi- 
sioni normali deve presentarsi 
come in figura ed essere sempre 

comunque inferiore a 50 mV. Per 
questa misura utilizzare un probe 
non attenuato,. 


Durante questo rilievo si deve pre 
scindere dai disturbi ad alta fre 
quenza che appaiono sovrapposti al 
la ondulazione residua. 


Alimentatore GE 130 
Intervento 


7) Check that, through the RV5 


po= 
tentiometer "VOLTAGE ADJUST" the 
voltage raises near the limits 


given in the table. For this ope- 
ration, it is necessary to stop 
temporarily the voltage fast and 
Blow proteotion as indicated in 
par. 16.3.6 and 11.7. 


min, Land 3,9V 


min.~ 10,2V 


min, ~ 16,5V 


~ 96 = 


8) Check the "ripple" (residual wair 


ing) of the output voltage (between 
TP1 and TP2); in normal conditions 


it must be as in the figure and 
must be anyhow below 50 mV. For 
this measure, use a not reduced 


probe. 


During this measure the high fre 
quency noises which show overlap— 
ped to the residual waving must 
be left out of consideration. 


Scale 


50mV/cm 
50 7us/om 


Probe diretto 


Sincr, interno — auto 
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- Anche oon il carioo di maoohina il 


pi} ripple non deve superare in nes - 


sun caso i 50 mV. Se la f.d.o. del 
ripple si discosta nettamente da 
quella indicata in figura ripor - 
tata, controllare il diodo D72 
e i diodi del relativo ponte rad- 
drizzatore di potenza. 


16.1.6, Calibrazione della tensione 
di uscita ; 


Agire sul potenziometro RV5 "VOLTAGE 
ADJUST" di ogni box relativo alle tre 
tensioni di uscita +5V, +12V, -20V. 
Le tensioni aumentano o diminuiscono 
in senso assoluto ruotando il poten=- 
siometro in senso orario od antiora- 
rio. 


Inserire lo strumento tra le boccoli 
ne frontali TP1 (+) rossa e TP2 (-) 
nera. 


- Also with the machine load, the 
ripple must not be, in any case, 
over 50 mV. If the wave form of 
the ripple is very different form 
the one given in figure, check the 
diode D72 and the diodes of the 
related power rectifier bridge, 


16.1.6. Adjustment of the output 
voltage 


Act on the RV5 potentiometer "VOLTA- 
GE ADJUST" of every box related with 
the three output voltages +5V, +12V, 
-20V. 

The voltages increase or decrease in 
the absolute sense rotating the po — 
tentiometer olockwise or counter « 
olockwise. 


Insert the instrument between the 
front test points TP1 (+) red and TP2 
(-) black. 


BOX 


+O VOLT ABT 


| . = 


-O avs 


Supply the voltages at the nominal 
value, insert the machine load = and 
eventually adjust RV5. Tighten then 


Fissare le tensioni al valore nomina 
le, inserire il carico di macchina ed 
eventualmente ritocoare RV5, Serrare 
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quindi la bussola e il dado di bloc~- 


caggio del potenziometro, facendo at 


tenzione a non ruotare l'albero, 


16.2, Protezione rapida di tensione 
Comprende la protezione rapida di ten 


gsione vera e propria e la protezione 
mancanza fase, 


Protezione rapida di tensione 


16.2.1. Schema elettrico 


16.2.2. Disposizione topografica com 
onenti — Box Tensioni = Pia~ 


strina CIBO 


Alimer.titore GE 140 
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(t) PROTEZIONE RAPIDA DI TEN SiONE 
FAST VOLTAGE PROTECTION 


the sleeve and the nut blocking the ay 
potentiometer, being careful not te 
rotate the shaft. 


16.2. Fast voltage preteotion 


It includes the real fast voltago 
protection and the phase lack protec 
tion. 


Fast voltage protection 


16.2.1. Electric diagram 


Sse a i mes as ga ecaia 


gy 
BO rey cece jE es re J ne 
16.2.2. Components topographio ar = 
rangements — CIBO boards 
a 
' 
| 
t 
] 
t 
| 
t 
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16.2.3. Riferimento documentazione 16.2.3. Documentation referenoe 


Oo 


'| Parti interessate N. Disegno Riferimento documentazione 
Interested Parts Documentation reference 


14432310 —f.1 
14432310 =f.2 


Box tensione 
Voltage box 


Alimentatore 
Power supply 


16.2.4. Tabella componenti 16.2.4. Components table 


Componenti in Unita 
ordine alfabe- elementari 

tico e numerico interessate 
Components in Interested 
alphabetical and elementary 
numerical order unit 


Funzioni elettriche e logichs 


Electric and logic functions 


@ 


Condensatore per la formazione dell*impul 
s0 di accensione del diodo SCR D73—P.CIBO 
Capacitors to issue the pulse to turn on 
the SCR diode 


Diodo Zener; tensione riferimento dello stadio 
differenziale — Piastrina CIRO 
BOX TENS. Zener diode, reference voltage of the dif 
ferencial stage — CIBO board 


Diodi separatori ~ Piastrina CIBO 
Separator diodes —~ CIBO board 


Co 


Alimentatore GH -130 
Intervento - - 99 = 30.014.014.0 


‘ Componenti in 
ordine alfabe— 
tico e numerico 
Casponents in 
a1 in -betical and 

Isao order 


D773 


R36 # R38 


R39 # R45 


TR11 


Alimentatore GE 130 
Intervento 


Vn ita 
exementari 
interessate 
Interested 
elementary 

“unit 


ALI 150 
BOX TENS. 


ALI 150 
BOX TENS, 


ALI 150 
BOX TENS. 


to the left. 


on the D73 diode. 


-~ 100 - 


Funzioni elettriche # logiche 


Electric and logic functions 


Diodo SCR, cortocircuita ltuscita quando 
interviene la protezione rapida — Sul dis 
sipatore della resistenza R51 
The SCR diode short—circuits the output 
when the fast protection intervenes — On 
the dissipator of the R51 resistance. 


Partitore calibratore del punto di inter 
vento della protezione — Piastrina CIBO 


Breaker adjusting the protection inter— 
vention point 
Resistenze — Piastrina CIBO 
Resistances — CIBO board 
SS 


Transistore doppio che realizza uno sta 
dio differenziale — Normalmente in condu 
zione il transistore di sinistra~P,CIBO 
Double transistor achieving a different 
ial status — Normally on the transistor 


Transistore unigiunzione. Viene innesca= 
to dal differenziale (quando commuta) 
scarica C24 su R44 provocando l‘accensio 
ne del diodo D73 = Piastrina CIBO 
Unijunction transistor. It is inserted by 
the differential (when it switches) 
unloads C24 on R44 causing the switching 


30.014.014.0 


and 


16.3. Protezione mancanza fase 16.3. Protection for phase failure 


1603e1¢ Schema elettrico 16.3.1. Electric diagram 


ee ee = eg a en ON 
be i Dsg Dee apres — + vou 
53 1! ro. 240 
(com) 9) 
54 { 24 st : 
(> 0 —p—0-—0-—4 as 
| I 1 § : <1F | Dé9" 
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| 
| 
Liedeeb adie re 
é@n 
DFS 
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o 
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16.3.2. Disposizione topografica com- 16.3.2. Topographic arrangement of - 
ponenti del circuito prote -~ the components of the potec= BY 
zione mancanza fase tion circuit for phase fai — acai 

lure 

Piastrina PIPA PIPA Board | 

! 


nn =a 


oS 


2 * 


Ee ropes 


allt 


! 
J 
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16.3.3. Riferimento documentazione 16.3.3- Documentation reference 


Unita interessata N. Disegno Riferimento Documentazione 


ALI 150 ; 14432310 Alimentatore 
f.1-2=3 Power supply 


16.304. Tabella componenti 16.3.4. Components table 


Componenti in Unita 
ordine alfabe- elementari 

tico e numerico __interessate 
Components in Interested 
alphabetical and elementary 
numerical order unit 


Funzioni elettriche e logiche 


Electric and logic functions 


Condensatore di livellamento della tensio= 
ne +20A = Piastrina PIPA 


Capacitor to level the voltage +20A on the 
PIPA board 


ALT 150 
‘PACCO TRASF, 


C17 


Condensatore di livellamento +20A = Pia — 
strina CIBO 


Capacitor to level +20A ~ CIBO Board 


Diodi raddrizzatori = Piastrina PIPA 


Rectifier diodes — PIPA board 


ALI 150 


cee BOX TENS. 


ALI 150 
D59 + D61 PACCO TRASF, 


Diodo separatore — Piastrina PIPA 
Separator diode = PIPA board 


ALI 150 
PACCO TRASF. 


D62 


Alimentatore GE 130 
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Componenti in Unita 
ordine alfabe- elementari 

tico e numerico interessate 
Components in Interested 
alphabetical and elementary 
numerical order unit 


Funzioni elettriche e logiche ae (2) 


| 
Electric and logic functions | 
| 
| 


Diodo limitazione VBE inversa — Piastrina 
CIBO 
Diode to limit reverse VBE ~ CIBO board 


Diodo SCR per il cortocirouito dell *usci- 
_ ALI 150 ta ~ Box tensione 
BOX TENS. SCR diode for the short-oirouit at the 
output of the voltage box 


D73 


Resistenza = Piastrina PIPA 
PIPA board resistance 


Resistenze ~ Piastrina CIBO 


ALI 150 
BOX TENS. 


CIBO board resistance 


Transistore di comando SCR = Piastrina 
CIBO 
SCR command transistora = CIBO board: 


Alimentatore GE 130 
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16.3.5. Sequenza di operagioni por 
il controllo dol ocircuito di 


ey 

0 protezione rapida di tensione 

1) Verificare la f.d.o. tra il cato~ 
do del diodo D61 (PROBE) e il coon 
densatore C17 (MASSA)come indica 
to; 


Alimentatore CE 130 
Intervento 


= 105 = 


16.3.5. Operation sequence to check 


the fast voltage protection 


cirouit 


1) Check the wave form between 
cathod of the D61 diode (PROB: 
and the C17 capacitor (GROUND) .« 
shown: 


Mus 


one 


j 


Scalw 


10V/om 
5ms/om 


Probe : attenuato 


Sincr. Linea = auto 


ae LL SEL AED, 


'' 
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2) Verificare che tra il punto F del 


3) 


la piastrina CIBO e la boccolina 
* = TEST VDC" vi sia una tensione 
di 5,6 V + 2% (tensione del diodo 
Zener D68),. 


Agire su RV5 "VOLTAGE ADJ." e va 
riare lentamente la tensione di 
uscita; verificare che si abbia 


l'intervento della protezione di 
tensione rapida entro i limiti in 
dicatis 


In caso di errato intervento (o 
intervento persistente) della pro 
tezione (tensione in uscita ~ 1V) 
é necessario discriminare se esso 
3% provocato dalla protezione man 
canza fase, dalla protezione rapi 
da di tensione, o dal diodo SCR = 
DT73. 


a) Disabilitare la protezione pon 
ticellando i punti G@ eH sulla 
piastrina CIBO (ved.par 16.3.6) 
Persistendo in uscita una ten- 
sione di circa 1V, controllare 
il diodo D73 come indicato al 
punto 4). 


b) Riabilitare la protezione eli- 
minando il ponticello tra G e 
H, collegare il catodo del dio 
do D71 con il punto Hsullapia 
strina CIBO. Persistendo 1'in- 
tervento, verificare i compo - 
nenti della protezione mancan= 
za fase. In caso contrario ve 
rificare TR10 = TRIf. 


Alimentatore GE 130 


Intervento 


2) 


3) 


Tensione 
+ 5V = oV 
+12V — 12,980 + 


= 106 = 


Cheok that between the point F of 
the CIBO board and the test point 
“ — TEST VDC" there is a voltage 
of 5,6V + 2% (voltage of the D68 
Zener diode). 


Act on RV5 "VOLTAGE ADJ." and vary 
slowly the output voltage; check 

that there is the fast voltage 
protection within the given limitsas 


Voltage 

5, 95V 
14V 
24V 


In case of wrong intervention (or 
persisting intervention) of the 
protection (output voltage~1V) it 
is necessary to check whetjer it 
is oaused by the protection for 
phase failure, by the fast voltage 
protection, or by the SCR - D73 
diode. 


a) Disable the protection intro-= 
ducing strappings between points 
G and H on the CIBO board (re 
fer to para. 16.3.6). 
Should the voltage in output 
stay at about 1V, check the D73 
diode as shown on point 4). 


Enable again the protection re 
moving the strappings between 
G and H, connect the cathode of 
the D71 diode with the point H 
on the CIBO board. 
Should the intervention persist, 
check the components of the pro 
tection for phase failure, To 
the oontrary, check TR10-TR11. 


b) 
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ee Se ee Se Tet 


er 


4) Controllo del diodo SCR D73: 


a) 


® 


\ 
1 


re 
} 
wr; 


b) 


Portare il sezionatore della 
tensione interessata in posi ~ 
gione di aperto, come indicato 


in figura. Alimentatore spento. 


Rilevare la resistenza, trami- 
te ohmmetro, tra le boccole Tp! 
"+ TEST VDC" (puntale positivo 
delltohmmetro) e Tp2 "— TEST 
VDC" (puntale negativo). 

Si deve rilevare una resisten- 
ga di almeno 60 ohm per la ten= 
sione + 5V e di almeno 200 ohm 
per le tensioni + 12V e -20 V, 


Alimentatore GE 130 
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4) Control of the SCR D7} diode 


a) Bring the breaker in position 


of open, as shown in the fi — 
gure. Power supply off. 


b) Measure the resistance, through 


the ohmmeter, between test 
points TP1 "+ TEST VDC" (posi- 
tive test prod of the ohmmeter) 
and TP2 "={ TEST VDC" (negative 
test prod), 
A resistance of about 60 ohm 
be measured for the +5V 
and at least of 200 ohm for vol 
tages +12V and -20V. boxes. 
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16.3.6. Feclusione della _protezione 16.3.6. Exclusion of tho voltage 
rapida di tensione fast protection oy: 
Operazione da effettuarsi solo tempo- Operation to be performed only tom — 
raneamente per la verifica del fun = porarily to check the performance of 
sionamento del oircuito di controllo. the control circuit. 
Cortocircuitare i punti di misura G Short-oircuit the measure points G 
e H sulla piastrina CIBO del box re- and H on the CIBO board of the box 
lativo alla tensione in esame. related to the voltage under exam. 
QUESTA OPERAZIONE NON DEVE MAI ESSE- THIS OPERATION MUST NEVER BE PERFOR] 
RE ESEGUITA QUANDO L'ALIMENTATORE E* MED WHEN THE POWER SUPPLY IS CONNEC= 
COLLEGATO ALLA MACCHINA TED TO THE MACHINE 
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Utilizzare l'apposito puntale a ood. Use the special test point with 
0837137 Y cod. 0837137 Y 


16.4. Circuito protezione di corronte 16.4. Circuit of current protection 
16.4e1¢ Schema elettrico 1624.16 Schema elettrico 


BOX TENSIONE 
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16.4.2. Disposizione topografica com- 
ponenti 


Componenti su piastrina CIBO 
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16.4.2. Components topographia er = 
rangement 


Components _on CIBO board 


ee 110 30.014.014.0 
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16.4.3. Riferimento Documentazione 16.4.3. Documentation reference 


Parti interessate N. Disegno Riferimento documentazione 
INTERESTED PARTS Documentation reference 


14432310 
f. 1<-2=3 


Alimentatore 


im 150 PACCO REGOLAZIONE 
ALI 150 ADJUSTMENT MODULE 


Power supply 


16.4.4. Tabella componenti 16.4.4. Components table 


Componenti in Unita 
ordine alfabe~ elementari 

tico e numerico interessate 
Components in Interested 
alphabetical and elementary 
numerical order unit 


Funzioni elettrishe e logiche 


Electrio and logic functions 


Condensatore elettrolitico — Piastr. CIBO 


Elecholytic capacitor — CIBO board 


Resistances = CIBO board 


ALI 150 
BOX TENS. 


R30 # R35 


Potenziometro di regolazione della soglia 
di intervento della protezione di corren- 
te 
Potentiometer to adjust the current pro — 
tection intervention threshold 


Shunt di misura amperometro utilizzati co 
me resistenza spia della corrente erogata, 
Pannello posteriore. 
Shunt of amperometrio measure, used as re 
sistance indicator of the issued current. 


ALI 150 


BRaene BOX TENS, 
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Unita 
elementari 
interessate 
Interested 
elementary 
unit 


Componenti in 
ordine alfabe- 
tico e numerico 
Components in 

alphabetical and 
numerical order 


ALI 150 
BOX TENS. 


TRI 
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Funzioni elettriche e logiche ‘Ce if 
Eleotrio and logio functions 


Doppio transistore utilizzato come stadio 
differenziale — Normalmente in conduzione 
il transistore di destra — Piastrina CIBO 
Double transistor used as differential 
stage — Normally on the transistor to the 
right — CIBO board 


Transistore amplificatore, normalmente a= 
perto. Si chiude quando la corrente esroga 
ta supera il limite prefissato, bloccando 
oosi il cirouito di controllo con conse — 
puente apertura di TR1 
Transistor amplifier, normally open. : 
It closes when the issued current is above 

the pre-fixed limit, thus blocking tho | 

control circuit with subsequent opening of | 


<= 
TR1. = 
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16.4.5. Sequenza dei -controlli sul 1604.56 Sequence of controls on the 


D circuito protezione di cor — ourrent protection circuits 
: rente 
1) Controllare la tensicne sulla boo 1) Check the voltage on test point E 

colina E (puntale positivo) della (positive test probe) of the CIBO 
piastrina CIBO (puntale negativo board (negative test probe on C18), 
eu C18). In condizioni normali si In normal conditions a current of 
deve rilevare una tensione di 21V 21V + 1V must be measured. 
+ 1V. 


2) Controllare la caduta di tensione 2) Check the voltage failure on re- 
sulla resistenza R35. In condizio. sistance R35. In normal conditions 
ni normali non si deve rilevare no voltage must be deteoted, in the 
tensione, in caso contrario con — Opposite case check TR8 — TRY. 


trollare TR8 — TRI. . 
At the end of the intervention adjust 


Al termine dell'intervento effettua as specified din par. 16.4.6. 
re la taratura come specificato in 
1604060 


Alimentatore GE 130 


16.4,6. Calibrazione della protezione 


ai corrente 


1) Mettere fuori tensione 1*Alimenta— 


a 


3) 


5) 


6) 


7) 


tore 


Porre 1"Alimentatore su carico in=' 
terno portando i sezionatori delle 
tensioni in uscita in posizione a 
“LOAD. 


Ruotare la vite del derivatore ‘ 
"Shunt" della tensione in oggetto 
verso "C.CAL" sino a fine corsa. 


Ruotare il potenziometro "OVERLO- 
AD" della tensione in oggetto com= 
pletamente in senso antiorario. 


Mettere sotto tensione 1*Alimenta— 


“tore e regolare la tensione al va~ 


lore nominale. 


Ruotare il potenziometro "OVERLOAD" 
lentamente in senso orario sino a 
che la tensione di uscita tende a 


‘diminuire di 102 decimi di Volt. ~~ 


Mettere fuori tensione 1'alimenta— 
tore e portare la vite del deriva~ 
tore su "NORM" serrandcla bene @ 
fondo. 
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Intervento 


16.4.6. Current protection cali- a 
bration ‘Cy 


1) Power off the Power Supply . 


2) Set the power supply on internal 
load bringing the output voltage 
breakers in the position apposi- 
te to "LOAD" . 


3) Rotate the Shunt screw of the 
voltage in object touwards 
"C.CAL" up to the end of the run. 


4) Rotate the "OVERLOAD" potentiome 
ter of the voltage in-doject com. 
pletely counterclockwise. 


5) Power on the power supply and -. 
‘adjust the voltage to the nomi <. 
nal value. 


6) Rotate the "OVERLOAD" potentio-— mes 
meter slowly clockwise until the poe 
output voltage starts to decrea- 


se of #22 tenths of a volt. . 
A ede 2 2zehulel vou esutamn Volk 
7) Power off the power supply and 
bring the shunt screw on. 
"NORM" tightening it well. 


-~ 
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17. BOX TENSIONE +5V_AMPLIAMENTO 17. ENLARGEMENT OF VOLTAGE BOX +5V 


® 17.1. Schema sisttrico 17e12 Eleotrio diagram 
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17.2. Riferimenti documentazione - 17e2-e Documentation reference 


Parti interessate N. Disegno Riferimento documentazione 
Interested parts Documentation reference 


ALI 150 
pacco regolazione * 14432310 
f.1 Power supply 


Alimentatore 


17.3. Tabella componenti 17.3. Components table 


Componenti in 
ordine alfabe= 
tico e numerico 
Components in 
alphabetical and 
numerical order 


Parti 


Funzioni elettriche e logiche 
interessate 


Interested 


a 


( 
\S 


Electric and logio functions 
Parts 


Condensatori di livellamento VU = Box 
Ampliamento 
Capacitors of VU levelling = Knlargement 
box 


ALI 150 


Goi 3e BOX AMPL. 


Diodo di mantenimento corrente in L2 


Diode to maintain the current in L2. 


Induttanza del filtro di livellamento 


ALI 150 


he BOX AMPL. 


Induttance of the level filter 


Shunt di misura amperometrica —- Fannello 
pacco rerolazione 


Shunt of amperometrio measure = Panel of 
the adjustment module 


ALI 150 
‘BOX AMPL. 
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ea 


Nem! 


0 


Componenti in 


Parti 


ordine alfabe= 


tico e numerico 
Components in 

alphabetical and 
numerical order 


interessate 
Interested 


Parte 


17-4. Sequenza dei controlli sul box 


1) 


2) 


ampliamento +5V 


Verifica della f.d.o. tra collet- 
tore ed emitter di TR13, probe del 
ltoscilloscopio sul punto 2 dai 
F22 e massa oscillografo sul pun- 
to 1 di RA. 

Deve ripetere la f.d.o. colletto— 
re-emitter del transistore TR1 
del box +5 V pilota (vedi 16.1.5. 
punto 6). 


Controllare il diodo D74 tramite 
misura ohmmetrica tra i piedini 
4~1 @ 4-2 del connettore del box 


(35). 
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Intervento 


Funzioni elettriohe e logiche 


Electrio and logic functions 


Resistenza per il carico interno 


Resistance for the internal loading 


Resistenza di adattamento impedenza del 
trasformatore T3 


Resistance to adjust the impedence of the 
T3 transformer 


Trasformatore di corrente per il pilotag~ 
rio di TR13 
Voltage transformer to drive TR13 


Transistore di regolazione 


Adjustment transistor 


17.4. Sequence of controls on the 


1) 


2) 


x 117 


+5V_enlargement box 


‘Check the wave form between col = 
lector and emitter of TR13, oscil 
loscope probe on point 2 of F22 
and osoillosocope ground on point 
1 of RA. 

It must.repeat the wave form col— 
lector-emitter of the TR1 transi- 
stor of +5V drive box (see par. 
16.1.5. at 6) 


Check the diode D74 through the 
ohmetric measure between pins 4—1 
and 4-2 of the box connector (J5). 
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18, CIRCUITY DI ALIMENTAZIONE IN AL~ 18. A.C. POWER SUPPLY CIRCUITS ~~ eg) 


TERNATA 
Schema unifilare LINEA — ALI 260 ALI 260 — LINE simplified 
diagram. 


itp LIMEA TRIFASE COM FILO MEUTRO, 
I MASSA E SCHERNO 


WORSETTIERE 190 


MORSETTIERE BI tare eck’ sae 
CONNESSIONE A a 
MASSA 
“f® 
TAV 460 fy) 
b QREAKER DI UscrTA 
Mm OM H. DLLLAL! 20 PIR 
; TL1 UI WASSINO OF 4 
EXERCENCY OFF . be aac aati’ LINEE TRI FASI. COM 
{Taste rosso) ° , BIMAZIONL MONOFA 
jee a SI E TRIFAS! 220¥ 
Tan cicaigiaaa ei e117 ¥ 
VAR 300 
PROTEZIONE VEX 
TMATORI, COW 
TAYTO  CHIUSO 
QUANDO NON CI 
SOMO VENTILATO 
Ri Fee 
few ne eee cs oom See 
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18.16 Intercollegamento comandi ALI 18.1. Interconnection of ALI 260 
i (vi 260 controls _ 


VAR 591 


# Ponticelli realigzzati su morsettie * Strappings on terminal box. 
TA. 


{ 
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Intervento - 119 - 30.014.014.0 
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18.1.1. Sistema con 2 ALI 260 


stem with I 260 


18.1.1. 
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ALI 260 


18.1026 Sistema con 


*) 18.1.2. 
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- 418.2. Riferimento_documentazione 18.2. Documentation reference 


Unité elementari interessate Riferimento dooumentazione 
Documentation reference 


SOTTOSISTEMA MZ4 
MZ4 SUBSYSTEM 


SOTTOSISTEMA GUN 
GUN SUBSYSTEM 


ALI 260 I 
ALI 260 II 


144330 17 


ALI 260 III 


— Vy” ——' 


ALI 260 IV 


SOTTOSISTEMA CONSOLE 
CONSOLE SUBSYSTEM 


TAV 460 144 320 02 


ALIMENTATORE 
POWER SUPPLY 


SOTTOSISTEMA M24 
MZ4 SUBSYSTEM 


VAR 300 146420 54 


VAR 591 140340 23 


oy 


18.3. Tabella componenti 18.3. Components table 


Componenti in Unita 

ordine alfabe— elementari Funzioni elettriche o . 
tico e numerico interessate 

Components in Interested 

alphabetical and elementary " Bleotric und iows. fen toons 
numerical order unit 


ieee Bes Fusibili da 0,5A — O5A — 3A 


com) 


Diseocita il teleruttore TL1 su tutti gli 
ALI 260. Toglie la tensione alternata a 
EMERGENCY OFF TAV. 460 tutti eli utilizzatori del sistema 
(Tasto rosso) Disenergizes the TL1 remote switch on all 
the ALI 260. Interrupts the A.C. voltage 
on all the system users. 
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Componenti in Unita 
ordine alfabe~ elementari 

tico 6 rumerico interessate 
Components in Interested 
alphabetical and elementary 
numerical order unit 


nc) 
Funzioni elettriche e logiche ne) 


Electric and logic functions 
| 
! 


Eooita il teleruttore TL1 su tutti gli ALI 

260, Comanda la distribuzione della tensio 

ne alternata a tutti gli utiligzatori abie 
“AC ON" TAV 460 litati del sistema 

Inergizes the TL1 remote switch on all the 

ALI 260. It issues the A.C. voltage distri 

bution to all the enabled system users. 


Morsettiere isolate da massa alle quali fa 
ALI 260 capo il filo neutro. 

(GENERICO) Terminal boxes insulated from ground to 
which the neutral goes. 


Morsettiere collegate a massa alle quali 

fa capo il filo di terra 

Terminal boxes connected to ground to which m& 
the ground goes 


: eae Celle antidisturbi ; 
(GENERICO) Anti-noise celles 


Diseccitato in funzionamento normale, Si 

eccita quando un microswitch della prote = 

gzione ventilatori per guasto proprio o di 
RL1 VAR 300 un ventilatore, non si apre (vedi VAR 300 


Not energized in normal performance, It is 
energized when a microswitch of the fans 
protection does not open because of its 
failure of a fan failure (refer to VAR 
300) 
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H Componenti in Unita 
' | ordine alfabe—. elementari 
tico e numerico interessate 
Components in Interested 
alphabetical and elementary 
numerioal order unit 


VAR 591 


ALI 260 
(GENERICO) 


RL3A-RL3B 
RL4A-RL4B 


ALI 260 
(GENERICO) 


ALI 260 
‘ (GENERICO) 


3 emer 2s 
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1 
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Funzioni elettriche e logiche 


Electric and logio functions 


Eccitato in funzionamento normale. Si ec— 
cita con il tasto ~ON (Tav. 460 
Energized in normal performance. It ener— 
gized by the ~ ON key (TAV 460), 


Main breaker = In condizioni di normale 

funzionamento @ in posizione ON. In posi- 

zione OFF non permette l'alimentazione in 

alternata del sistema. 

Main breaker — In normal performance con= 

ditions it is ON position, In OFF position 
it does not allow the supplyng in A.C. of 
the system. 


Eocitati in funzionamento normale secondo 
la distribuzione riportata sui relativi 
schemi 

Energized in normal performance according 
to the distribution given on the related 
diagrams. 


fTrasformatore di servizio 220/24 V 
Service transformer 220/24V 


Teleruttore eccitato in funzionamento nor 
male. Si eccita con tasto ~ON, si diseo- 
cita con tasto EMERGENCY OFF (tasto rosso), 
Consente la distribuzione delle alternate 
ai sottosistemi abilitati, attraverso i 
relativi breakers 

Remote switch energized in normal perfor~ 
mance, It is energized by the ~ON key,it 
is disenergized by the EMERGENCY OFF key 
(red key). It allows the distribution of 
the A.C. power to the enabled subsystems, 
through their breakers. 
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18.4. Sequenza di controlli sui_cir- 


cuiti di alimentazione alter — 
nate 


1) Verifica della posizione in "ON " 
dei main breakers, 


2) 


Verifica della esistenza della ten 
sione di rete. 


3) Verifica dei fusibili F1-F2-F3 su 
tutti gli ALI 260. 


Verifica della connessione della 
presa Hubbel dal lato ALI 260(pro 
va di trazione). 


4) 


5) Verifica sulla console operativa 
della integrita dei tasti ON ed 


EMERGENCY OFF (tasto rosso). 


Verifica del VAR 300 (vedi pag. 
129 ) nel piede dell*alimentatore. 


6) 


Verifica dei relé del VAR 591 nel 
piede dell'ala MZ4 (ala B). 


T) 


8) 


Verifica del corrento collegamen— 
to dei cavi alle morsettiere. 
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18.4. Sequence of controls 


1) 


2) 
3) 


4) 


5) 


6) 


7) 


8) 


Check the position on “ON" 
the main breakers, 


of 


Check the existance of the mains. 


Check fuses F1—F2—F3 on all 
ALI 260. , 


the 


Check the connection of the Hubbel 
plug on the ALI 260 side (pulling 
test). ; 


Check on the operating panel the 
integrity of keys ON and EMERGENCY 
OFF (red key). 


Check the VAR 300 (see page 129) 
in the power supply base. 


Check the relays of the VAR 
in the MZ4 wing base (wing B). 


591 


Check the correct connection Af (oe 
the cables to the terminal boxes. ‘.~- 
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19. VAR_ 300 — PROTEZIONE VENTILATORI 19. VAR 300 — FANS PROTECTION 


19.1. Schema elettrico ; 19.1. Electric diagram 


MSW din "Pacch! di ventilator!® collegati tra loro 


VAR 300 cn ml 


et +24 V OC (dea ALI C36) cr < 
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19.2. Riferimenti documentazione 19.2. Documentation reference 


e 


Unita elementari interessate N® Disegno Riferimento documentazione 
Interested elementary units Documentation reference 


Alimentatore 
Power supply 


14642054 


Unita centrale 
Central processor 


14634028 
14431010 


} 
7 


: 
' 
: 
: 
i 
oi 
: 
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19.3. Tabella componenti 19.3. Components table 


Componenti in Unita 
ordine alfabe~ elementari Funzioni elettriche e logiche 


tico e numerico interessate 

Components in Interested 

alphabetical and elementary Electric and logic functions 
numerical order unit 


Diseccitato in condizioni di normale fun- 
zionamento,. Si eccita quando uno (o pit) 
termoswitch di protezione per guasto pro— 
prio, per rallentamento o arresto di uno 
(o pit) ventilatori si chiude. L'eccita —- 
zione di RL1 determina lo spegnimento del 
le alternate del sistema. 
Not energized in normal performance condi 
tions. It is energized when one (or more) 
protection thermoswitch, because of its 
failure for slowing down or stopping 
of one (or more) fans closes. The energi-— 
zation of RL1 determines the switching off 
q> of the system AC. 


{ RL1 VAR 300 


Deviatore a levetta normalmente posiziona 
to in "ON". Se posizionato in "OFF" deter 


mina l'accensione della lampada "TEMPERA- 
TURE" sull"ALI 030 e non consente l'accen 
sione delle continue. 

Lever switch normally set on "ON", If po= 
sitioned on "OFF" it determines the tur — 
ning on of the "TEPERATURE" lamp on the 
ALI 030 and does not allow the poweringon 
of the D.C. voltages. 


S1 VAR 300 


0 
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19.4. Sequenza di controlli del VAR 


300 


1) Verificare i fusibili di ALI 032 


(Ved. 6.5.) 


2) Su VAR 300 verificare che "S1"sia 


3) 


4) 


in posizione "ON". 


Su VAR 300 con alternate accese 
verificare la presenza del +24 V 
sulla morsettiera P1 piedino 10 
(misura rispetto masua). 


Su VAR 300, con alternate accese 
verificare l'tassenza della tensio 
ne +24V sulla morsettiera P1 pie- 
dino 11. In caso contrario rintrac 
ciare il microswitch responsabi- 
le e verificare quindi 1'efficien 
za del relativo sistema di venti- 
lazione (ventilatori, filtri, eoc). 
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19.4 


1) 
2) 


3) 


4) 


~ 130 - 


VAR_ 300 CONTRO! S SEQUENCE 


Check the ALI 032 fuses 
(see 6.5). 


On VAR 300 check that "S1" be in 
position "ON", 


On VAR 300 with the mains on, 
check the presence of the +24V 
on the pin 10 of the Pi terminal 
box (measure with respect to 
ground) 


On VAR 300, with the mains on, 
check the absence of the +24V 
voltage on the pin 11 of the P1 
terminal box. In the opposite 
case, locate the responsible mi- 
croswitch and check then the ef~ 
ficiency of the related ventila- 
tion system (fans, filters, etc). 
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® 


_ 
PY 
20. SCONNESSIONE ELETTRICA DELL*UNI- 20. ELECTRIC DISCONNECTION OF THE FS 
6) TA DI ALIMENTAZIONE SCR ‘POWER SUPPLY UNIT SCR 
1) Realizzare i 4 ponticelli come in 1) Assembled the 4 trappings as given 
dioato in figura... in figure, 
2) Accendere ltalimentatcre con POWER 2) Turn on the power supply by means 
ON. of POWER ON. In these conditions, 
In queste condizioni deve funzio— only the part of the power supply 
nare solamente la parte di alimen without the strappings must work, 
tatore sul quale non si sono ese- (ALI 150). 


guiti i ponticelli. (ALI 150). 
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Whe aaa 
+24 _Tag }- -— | 
Cae 
; +2e 7A 4 =<ip 
RLS S4 SE ae | Nearer 
, 8 ce ee B 
oi - “See = 
0) ! 62 E> 
TEM PLRATORE ae 


9° 


Alimentatore GE 130 ; . 


21. SCONNESSIONE ELETTRICA DELL*UNI- 
TA* DI ALIMENTAZIONE ALT 151 DAL— 


L*ALIMENTATORE 


244% 


1) Scollegare il carico di macchina 
portando i 4 sezionatori in posi- 
zione 2 (carico interno). 


2) Realizzare i 3 ponticelli come 
indicato in figura. 


3) Accendere l'alimentatore tramite 
il pulsante POWER ON, 


In queste condizioni deve funzionare 
solamente ltalimentatore SCR. 
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21. ELECTRIC DISCONNECTION OF THE 


POWER SUPPLY UNIT ALT 150 FROM C@ 
THE POWER SUPPLY | ; 
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1) Disconnected the machine load set 
the 4 breakers in position 2 (in» 
ternal load). 
2) Assembly 3 strappings as given in 
figure. 
3) Turn the power supply on by means 
of the POWER ON switch. 
In these conditions, only the SCR 
power supply must work. 
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: | 22. ASSORBIMENTI INDICATIVI SULLA TEN 
cS SIONE + 20 V_ PER I SOTTOSISTEMI 


PIU* COMINI 


CONSOLE TAV 460 CON SIN 440 
STAMPANTE PARALLELA MZ4/300 LPM 
STAMFANTE PARALLELA MZ4/600 LPM 


STAMPANTE PARALLELA haa LPM 
e MZ4/1100 LPM 


LETTORE SERIALE LS 600 
LETTORE SERIALE CR 10 
UNITA' NASTHO UN 35/75 
GOVERNO U.N. 7/9 TRACCE 
GOVERNO U.N. 7 ‘TRACCE 
MEMORIA A DISCHI DSS 130 


- oe PERFORATORE SERIALE 


PERFORATORE P301 
LETTORE E PERFORATORE LP 300 
FOTOLETTORE FTL 400/500 
* DATANET DN9 
\ DATANET DN/10 DN/12 
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22. INDICATIVE ARSORPTIONS ON THE 
+20 V VOLTAGE FOR THE MOST COM— 


5A CONSOLE TAV 460 WITH SIN 440 SA 
7A PARALLEL PRINTER MZ4/3PP LPM TA 
9A ‘PARALLEL PRINTER MZ4/600 LP¥ 9A 
PARALLEL PRINTER !Z4/800 LMP 
15 A AND MZ4/1100 LPY 15A 
8A SERIAL READER LS 600 8A 
5 A SERIAL READER CR 10 5A 
2A TAPE UNIT. UN 35/75 2A 
15 A U.N. 7/9 TRACKS CONTROLLER 15A 
BA U.N. 7 TRACKS CONTROLLER BA 
9A DISC MEMORY DSS 130 9A 
TA SERIAL PUNCH TA 
TA P 301 PUNCH TA 
13 A LP 300 READER PUNCH 13A 
6A FTL 400/500 TAPE READER 6A 
6A DNQ DATANET 6A 
4A DN10 DN12 DATANET 4A 
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